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Review,  a  quarterly  magazine  issued  in  January,  April,  July, 
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It  has  also  a  large  and  growing  library — one  of  the  most  im¬ 
portant  geographical  libraries  of  the  world;  thousands  of  maps 
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contributed  to  the  advance  of  geographical  knowledge. 

In  addition  it  awards  the  David  Livingstone  Centenary 
Medal,  founded  by  the  Hispanic  Society  of  America. 

The  qualifications  for  fellowship  are  an  interest  in  explo¬ 
ration  and  travel,  in  the  spread  of  geographical  knowledge, 
and  in  the  advancement  of  science. 

A  Fellow  is  entitled  to  the  use  of  the  library,  reading  and 
map  rooms;  to  admission  to  all  lectures  and  exhibitions;  to 
the  Geographical  Review',  and  to  occasional  books  and  maps 
distributed  by  the  Society. 

The  annual  dues  are  ten  dollars. 
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WHITE  SETTLEMENT  IN  THE  PANAMA 
CANAL  ZONE 

A.  Grenfell  Price 

^  T  ''HROlTiHOTT  the  world  scientists  have  recognized  the  Ameri- 
I  can  success  at  Panama  as  epoch  making  as  regards  health  and 
^  sanitation,  yet  they  have  tenaod  to  l(X)k  upon  the  experiment 
as  a  geographical  and  economic  curiosity.  In  reality  it  represents  a 
great,  many-sided  achievement,  which  is  already  throwing  light  on 
many  as|H.‘cts  of  white  settlement  in  the  tropics. 

Advantau.es  at  Panama 

There  is  every  reason  why  the  Americans  at  Panama  should  lx* 
the  happiest  Ixxly  of  tropical  whites  in  the  world.  Not  only  is  the 
(  anal  economically  profitable  in  normal  times,  but  the  United  States 
government  is  prepared  to  foster  it  on  the  ground  of  national  defense, 
with  the  result  that  the  Canal  employees  secure  large  concessions.  The 
C  anal  Commission,  for  example,  pays  salaries  and  wages  on  a  so-called 
"tropical  scale,”  which  is  25  per  cent  higher  than  home  rates  for  the 
siune  type  of  work.  Although  the  authorities  now  make  a  numlx^r  of 
charges,  such  as  rent  for  bungalows,  they  grant  pensions,  special  rates 
at  the  commissary  stores,  generous  leave,  cheap  fares  for  both  the 
jx'rsonnel  and  their  cars  to  and  from  the  United  States,  and  other  con¬ 
cessions  that  increase  enormously  the  high  remuneration  paid  under 
the  scale.  The  housing  provided  for  white  Americans  is  generally 
excellent  and  well  suited  to  tropical  conditions.  The  single  or  four- 
family  bungalows  are  adequately  screened,  yet  completely  open  to  the 
air.  Even  the  government  restaurants  are  screened,  and  as  they  are 
open  on  three  sides  electric  fans  are  neither  desired  nor  necessary.  All 
the  houses  are  fitted  with  mcxiern  sanitation,  baths,  and  plumbing. 
American  methods  at  Panama  put  British  Indian,  British  Malayan, 
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and  North  Australian  sanitation — or  lack  of  sanitation — to  shame. 

In  this  respect  the  Americans  are  approached  only  by  the  Dutch. 

Very  modern  too,  and  very  sensible,  are  American  modes  of  dress. 
No  heavy  helmets  are  seen,  or  shirts  reinforced  against  sunstroke. 
The  dress  of  men,  women,  and  children  is  light  and  airy  in  the  extreme, 
and  men  enter  restaurants,  even  in  the  evening,  in  white  trousers  and 
white  open  shirts  without  collars  or  ties. 

As  Panama  has  become  one  of  the  chief  world  highways,  the  diet 
is  now  adequate  and  of  wide  range.  The  government  restaurants 
offer  delicacies  and  varied  meals  with  plenty  of  vegetables  and  fruits 
at  moderate  cost,  and  it  is  the  fault  of  Americans  themselves  if  some 
live  mainly  on  canned  food.  In  1933  we  failed  to  discover  the  lack  of 
milk  complained  of  three  years  before  in  the  Columbia  University 
Survey.’  The  Canal  authorities  have  certainly  done  their  best  to 
make  the  isthmus  independent  of  imported  food  supplies.  They  have 
established  plantations,  experimental  gardens,  cattle  ranches,  and  a 
dairy  farm,  though  here  there  are  difficulties,  since  the  rainfall  is 
variable  and  a  great  deal  of  the  soil  very^  poor.  Much  has  also  lieen 
done  to  provide  those  facilities  for  amusement  that  are  essential  to 
any  community  likely  to  suffer  from  isolation.  There  is  excellent 
bathing — swimming  is  an  almost  universal  sport— good  clubs,  motion 
pictures,  tennis,  and  golf.  The  hours  of  work  are  now  far  from  exces¬ 
sive,  and  many  departments  take  a  long  siesta  in  the  middle  of  the  day. 

Most  of  the  employees  and  their  families  spend  a  few  months  in 
the  United  States  every  two  or  three  years.  Some  residents  told  us,  j 
as  did  British  people  in  Singapore,  that  unless  they  took  vacations  | 
they  suffered  more  and  more  from  “tropical  memory”;  yet  others, 
hard-working  and  apparently  healthy,  stated  that  they  had  taken  little 
or  no  leave  at  all.  On  the  whole,  although  the  visitor  recognizes  the 
disadvantages  inseparable  from  a  genuinely  tropical  region  (Table  I), 
he  understands  why'  many  of  the  employees  wish,  on  retirement,  to 
end  their  lives  on  the  Canal.  This  is  the  region  that  until  the  end 
of  the  first  decade  of  the  twentieth  century  had  the  reputation  of  being 
“the  pest  hole  of  the  world.” 

Whether  or  not  the  American  advantages  at  Panama  can  be  ex¬ 
tended  to  other  tropical  countries  is  a  question  on  which  the  future  of 
the  white  settler  in  the  tropics  will  largely  depend.  Too  much  em¬ 
phasis,  perhaps,  has  been  laid  on  the  fact  that  the  Panama  Canal  is 
an  economic  freak.  The  fruit  and  sugar  industries  of  southern  Florida 
and  tropical  Queensland  seem  to  be  indicating  that  white  people  can 
exploit,  by'  their  own  labor,  the  riches  of  favorable  parts  of  the  tropics 
and  subtropics,  provided  they  apply  the  principles  of  modern  science 
in  their  economic  and  social  life. 

>  Report  of  the  Survey  of  the  Schools  of  the  Panama  Canal  Zone,  Made  by  the  Division  of  Field 
Studies,  Institute  of  Educational  Research.  Teachers  College,  Columbia  University,  1930,  p.  200. 
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Table  I — Climatic  Data 


Place 

Latitude 

Mean  Temperature 

Daily  Range 

Rain 

Humidity 

W’IND 

.Altitude 

Annual 

op 

Jan. 

op 

July 

op 

Dry 

Season 

Wet 

Season 

In. 

U.p.k. 

Feet 

Balboa  .... 

9“  N. 

78.6 

78.2 

78.7 

19.1 

14.S 

68.8 

83.1 

7.6 

118 

Col6n . 

9*  N  . 

79.8 

79.8 

709 

6.8 

89 

128.4 

83.3 

10.5 

36 

Batavia  .... 

6“  S. 

79 

78 

79 

1 

.8 

72.S 

23 

Cairns  .... 

16®  s. 

76.S 

82.2 

69.6 

88.4 

72 

Coast 

Colombo  .... 

7“  N. 

81 

80 

81 

9S.I 

24 

It  appears  that  the  French  canal  builders,  who  selected  the  airy  Balboa  Heights  for 
their  hospitals  and  other  buildings,  chose  a  site  of  local  climatic  advantage — a  fact  that 
probably  helped  the  American  efforts  toward  success.  This  factor  of  "local  climate”  in 
the  tropics  well  merits  closer  scientific  investigation.  At  the  same  time  there  is  no  doubt 
that  the  climates  of  Balboa  Heights  and  Col6n  are  truly  tropical.  Although  these  Ameri¬ 
can  stations  may  not  experience  the  extreme  summer  temperatures  of  monsoonal  places 
such  as  Lahore  (India)  or  Wyndham  (Western  Australia),  where  the  average  temi)eratures 
of  the  midsummer  months  approach  or  exceed  ninety  degrees,  the  heat  and  humidity  are 
trying  for  whites  throughout  the  whole  year,  (Climatic  data  on  Panama  Canal  from 
information  by  R.  Z,  Kirkpatrick,  chief  hydrographer,  Panama  Canal.) 


The  Canal  Force  Today 

The  census  of  1930  stated  that  there  were  then  18,634  white  and 
20,519  colored  people  in  the  Canal  Zone  and  that  the  white  employees 
numbered  3589  and  the  colored  11,935.  Of  the  whites,  13,152  were 
men,  3193  women,  and  2289  children  less  than  fourteen  years  of  age. 
As  about  9700  of  the  males  were  army  and  navy  personnel  stationed 
in  Panama  for  comparatively  short  periods,  there  seem  to  have  been 
some  3400  white  males  who  were  permanent  residents.  Of  the  18,634 
whites,  1878  had  been  born  in  the  tropics — 1684  in  Panama  or  in  the 
Canal  Zone.  As  most  of  the  tropical  born  were  probably  children  of 
the  permanent  Ixxiy  of  canal  and  railway  employees,  it  is  likely  that 
these  tropical-born  whites  formed  quite  a  high  percentage  of  the 
permanent  residents. 

h'rom  the  annual  report  of  the  Governor  of  the  Canal  it  appears 
that  the  turnover  of  white  employees  was  a  little  more  than  13  per 
cent  in  193 1,  which  makes  an  average  service  of  seven  to  eight  years. 
“The  Canal  Diggers  in  Panama”*  gives  important  details  up  to  the 
end  of  1927.  Of  2316  employees  on  the  Canal  in  December,  1927, 
or  47  per  cent,  had  completed  ten  years.  Periods  of  service 
were  naturally  longer  on  the  older  Panama  Railway.  Of  429  Ameri¬ 
cans,  240,  or  56  per  cent,  had  completed  10  years,  and  52  of  these 
had  exceeded  20  years.  In  addition,  there  were  a  few  cases  of  very 
long  service — 29,  32,  and  even  36  years.  From  these  statistics  the 
employees  claimed  that  the  retiring  age  of  62  was  too  high.  They 

’  The  Canal  Diggers  in  Panama,  1904-1928  [the  case  for  the  American  employees].  The  Panama 
Canal  Retirement  .Association,  1928. 
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Stated  that  “  25  years’  service  in  the  tropics  is  the  maximum  that  should 
lx*  required  for  voluntary  retirement”  and  that  employees  in  occupa¬ 
tions  requiring  considerable  physical  activity  should  be  retired  when 
they  reach  55  and  all  others  when  they  reach  60  years.* 

Probably  such  provision  is  wise  under  present  conditions  in  Pan¬ 
ama,  but  it  is  significant  that  some  employees  can  work  for  far  more 
than  25  years  and  that  others  wish  to  live  in  the  Zone  on  retirement. 
W  e  saw  in  the  workshops  men  who  for  years  had  retained  good  health 
though  laboring  in  very  hot  and  dusty  surroundings.  One  group  of 
molders,  who  were  working  much  harder  than  their  negro  assistants, 
averaged  17  to  18  years  of  service,  with  a  maximum  of  29  years. 

The  Question  of  Manual  Labor 

The  Columbia  University  Survey  of  1930  included  an  analysis  of 
white  occupations  in  f’anama,  and  this  summary  throws  light  on  the 
types  of  work  that  w  hite  settlers  can  now  undertake  in  tropical  lands. 
A  list  of  2918  American  male  workers  includes  the  following:  artisans, 
10;  blacksmiths,  14:  Ixnlermakers,  61 ;  building  trades,  17;  carix*nters 
and  wfKxlworkers,  80;  electrical  employees,  187;  machinists,  301; 
painters,  17;  plumbers  and  steam  fitters,  34;  sheet-metal  workers,  12; 
miscellaneous  metal  traders,  57;  farmers,  34;  lalx)rers,  87. 

W’e  saw  working  in  the  shops  not  only  whites  who  for  years  had 
engaged  in  strenuous  manual  lalx)r  but  g(xxi  specimens  of  the  second 
generation.  W  e  were  told  that  the  whole  Canal  could  now  be  run  with 
w  hite  lalx)r,  but  it  would  involve  great  additional  exjx^nse  and  would 
cause  lalx)r  difficulties  if  w  hite  Americans  proved  di.ssatisfied  with  the 
harder  and  more  monotonous  tyjx^s  of  work. 

On  the  other  hand,  the  American  leaders  at  Panama  are  beginning 
to  grasp  the  fallacy  of  the  ix*rnicious  British  doctrine  that  white  resi¬ 
dents  of  the  tropics  must  avoid  any  hard  manual  labor  except  in 
sfX)rts.  In  the  words  of  the  Columbia  Re|X)rt:^ 

In  spite  of  the  rather  common  belief  that  exercise  in  the  tropics  is  dangerous,  quite 
the  opposite  is  true.  Exercise  is  probably  of  greater  value  in  hot  countries  than  it 
is  in  the  temjjerate  climes  since  it  takes  the  place  to  a  considerable  degree  of  the  stim¬ 
ulation  which  comes  from  an  atmosphere  much  cooler  than  the  body.  In  the  last  14 
years  only  48  heat  cases  have  been  re|)orted  to  the  dis|)ensaries  and  hospitals  of  the 
Zone,  a  much  smaller  numlxr  than  is  re|)orted  in  New  York  City  on  any  hot  summer 
day. 


There  is  little  doubt  that  this  dictum  applies  to  both  men  and 
women,  W’e  were  told  again  and  again  in  Panama  that  the  happiest 
and  healthiest  women  were  those  who  did  hard  work.  In  1930  the 
Canal  employed  518  women,  but  these  were  mainly  engaged  in  clerical 


*  Ibid.,  pp.  40  and  62. 

*  Report  of  the  Survey,  p.  20a. 
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occupations.  With  colored  servants  and  fair  hnancial  resources,  it  is 
probable  that  many  of  the  women  do  not  do  enough  housework. 

Captain  Guy  Johannes,  head  of  the  penitentiary,  gave  some  inter¬ 
esting  information  alx)ut  manual  laborers.  Although  he  believed  that 
white  people  could  not  stand  the  climate  indefinitely,  he  stated  that 
with  careful  suix*rvision  the  government  was  able  to  employ  white 
prisoners  on  outdoor  manual  labor  such  as  the  roads  from  7  a.  m.  to 
3  p.  m.  Before  the  men  were  set  to  work  they  received  a  thorough 
medical  examination.  The  prisoners  were  given  a  carefully  balanced 
diet  more  substantial  than  that  given  to  sedentary  workers.  He 
considered  that,  with  this  handling,  the  health  of  prisoners  greatly 
improved  under  hard  outside  labor. 

Health  of  the  Whites 

A  large  volume  would  not  hold  the  various  opinions  on  the  problem 
of  white  health  at  Panama.  Despite  the  wonderful  conquest  of  yellow 
fever  and  the  progress  made  against  malaria  and  other  diseases  there 
remains  a  very  general  l)elief  that  the  favorable  health  statistics  fail 
to  present  a  true  picture;  that  the  white  man  is  not  in  his  natural  clime 
in  the  tropics;  and  that  all  the  authorities  have  achieved  is  to  make 
some  parts  of  the  Canal  habitable  and  fairly  safe. 

The  exjMinents  of  these  views  allege  that  the  statistics  are  worthless 
iM'cause  people  threatened  with  invalidity  or  death  depart  to  the  United 
States.  They  assert — though  figures  are  as  yet  lacking — that  Ameri¬ 
cans  tend  to  die  soon  after  retirement.  They  bring  forward  all  the 
arguments  showing  that  the  white  man  and  still  more  the  white  woman 
and  the  white  child  deteriorate  under  the  effects  of  tropical  heat, 
humidity,  and  light. 

The  areal  limitations  must  lx;  admitted  at  once.  As  Dr.  1).  P. 
Curry,  acting  chief  ht*alth  officer,  wrote  in  August,  1925: 

We  have  not  by  any  means  converted  the  entire  isthmus,  or  even  the  Canal  Zone, 
into  a  “tropical  paradise”  where  white  men  bred  in  colder  climes  can  come  without 
fear  of  injury  to  their  physical  condition.  The  efforts  of  the  Health  Department  are 
and  always  have  been  necessiirily  limited,  for  economic  reasons,  to  the  sanitation 
of  the  more  important  industrial  and  residential  communities  [Panama,  Colon, 
Catun,  and  Pedro  Miguel]  ...  It  is  only  within  these  sanitated  areas  that 
employees  and  their  families  are  assured  of  reasonable  protection  against  the  so-called 
tropical  diseases,  such  as  malaria,  hookworm,  dysentery  and  a  number  of  other 
infections.  Meyond  these  strictly  circumscribed  areas  the  danger  of  infection  is  as 
potent  as  ever. 

There  is  no  doubt  that,  great  as  the  American  scientific  achieve¬ 
ments  are,  the  “safe”  areas  of  the  Zone  are  still  only  a  number  of 
«  amps  continually  armed  and  guarded  against  disease  from  without. 
Malaria  is  increasing,  and  the  ever  more  widely  ranging  automobile 
[iresents  a  growing  danger  of  infectious  disease.  On  the  other  hand, 


6 


THE  GEOGRAPHICAL  REVIEW 


there  is  no  doubt  that  the  fears  and  dangers  of  tropical  disease  are 
magnified.  A  few  cases  of  malaria  will  create  a  panic  where  a  similar 
number  of  pneumonia  cases  would  be  taken  as  a  matter  of  course. 

Another  difficulty  facing  the  Americans  is  the  presence  of  a  large 
Central  American  and  negro  population.  It  has  been  said  that  "the 
principal  industries  of  Col6n  and  Panama — rum  and  prostitution- 
might  be  compared  to  those  of  Sodom  and  Gomorrah,"  and  certainly 
in  the  years  1923-1928  venereal  disease  ranked  second  to  malaria  as 
a  cause  of  admissions  of  white  and  colored  employees  to  hospitals. 
However,  despite  the  availability  of  unlimited  liquor  in  Panama  and 
Coldn  there  seems  to  be  less  heavy  drinking  than  in  British  regions 
such  as  Burma  and  far  less  than  in  North  Australia.  As  for  the  much 
criticized  health  statistics,  consider  the  following  mortality  table. 


Table  II — Comparative  Death  Rates  per  1000  People 


Canal  employees  (white)  . 

IQ08-1912 

5-8 

Tasmania . 

1932 

9-1 

1917-1921 

3.28 

United  States . 

1932 

10.8 

1927-1931 

6.36 

New  York  City  .... 

1927 

11.8 

Canal  employees  (colored) 

1908-1912 

8.1 

England  and  Wales  .  .  . 

1932 

12.0 

1917-1921 

7.16 

Knoxville,  Tenn . 

1927 

M-S 

1927-1931 

10.02 

Northern  Territory,  Aus- 

City  of  Col6n . 

1931 

16.07 

tralia . 

1932 

16.18 

City  of  Panama  .... 

1931 

17.64 

Charleston,  S.  C . 

1927 

18.7 

New  Zealand  . 

1932 

8.0 

Ceylon . 

1932 

20.S 

Queensland  (tropical  and 

subtropical) . 

1932 

8.1 

These  figures  lead  to  the  following  conclusions,  h'irst,  the  white 
death  rate  for  the  Canal  Zone  is  increasing  slightly.  It  is,  how'ever, 
so  much  below  that  of  the  country  of  next-lowest  rate — New  Zealand — 
that  it  would  still  be  excellent  ev’en  if  considerably  more  whites  died 
in  the  Zone  instead  of  leaving,  as  alleged,  to  die  in  the  United  States. 
Second,  the  colored  death  rate  furnishes  similar  evidence.  It  is 
admitted  that  the  negroes  are  an  aging  force  and  do  not  leave  the 
Zone  to  die.  Yet  the  death  rate  of  these  colored  employees  on  the 
Canal  is  lower  than  the  death  rates  of  the  United  States,  of  England 
and  Wales,  or  of  such  American  cities  as  New  York,  Knoxville,  and 
Charleston,  and  far  lower  than  the  rates  of  other  tropical  regions  such 
as  the  Australian  Northern  Territory  or  Ceylon. 

As  regards  the  great  problem  of  the  effects  of  climate  per  se,  it  is 
obvious  that  the  Canal  collects  a  percentage  of  men  and  women  who 
should  not  go  to  the  tropics  at  all.  One  meets  many  people  who  have 
never  been  acclimatized,  and  it  is  these  who  almost  certainly  furnish 
the  worst  cases  of  the  so-called  tropical  neurasthenia,  profuse  men¬ 
struation,  alcoholism,  and  the  like.  On  the  other  hand,  one  finds  many 
men  and  women  who  have  lived  and  worked  for  years  in  the  Zone  and 
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ask  nothing  better  than  to  remain  there  after  retirement  if  houses  and 
commissary  privileges  can  be  secured.  Medical  opinion  naturally 
differs,  not  only  about  the  first  but  also  about  the  second  and  third 
generations.  The  likeliest  view  is  that  certain  whites  may  be  able  to 
adjust  themselves  to  permanent  residence  in  the  low  tropics,  but  the 
adjustment  will  necessitate  physical  alterations,  possibly  involving 
some  degeneracy.  The  tropical  whites  would  tend  to  have  smaller 
and  looser  bones,  would  be  thinner,  taller,  lighter,  and  more  anemic, 
and,  would  have  less  hair.  This  forecast  is  not  unlike  Dr.  Cilento’s 
description  of  the  new’  type  of  loose-limbed  tropical  Australian.*  The 
opinion  of  another  leading  American  doctor  is  trenchant  and  vigorous. 
Certain  whites  could  probably  establish  themselves  permanently  in 
the  low  tropics,  but  “the  third  generation  would  be  pretty  weedy.”* 
Vet  in  spite  of  such  dictums  it  is  hard  to  find  any  specific  evidence  of 
degeneracy,  either  among  Americans  of  the  second  generation  or 
among  the  few  children  of  the  third  generation  who  are  now'  beginning 
to  appear. 

White  Births  and  White  Children  in  Panama 

Owing  to  a  number  of  complicated  “controls”  it  is  difficult  to 
form  conclusions  from  the  white  birth  statistics,  which  is  a  pity  in 
view  of  the  often  repeated  statement  that  whites  breed  poorly  in  the 
tropics  and  that  the  third  generation  cannot  breed  at  all.  Certainly 
the  white  birth  rate  fell  from  16.37  i^xx)  in  1918-1922  to  9.39  in 
1928-1932,  but  a  fall  occurred  almost  everywhere.  The  median  family 
now  numbers  only  2.68,  and,  although  there  are  a  few’  families  of  6,  7, 
and  even  8  children,  only  22  per  cent  of  couples  have  three  or  more 
children,  45  per  cent  but  one  or  two  children,  and  33  per  cent  no 
children  at  all.  It  must  be  remembered,  however,  that  the  birth  rate 
for  1930  was  more  than  half  that  of  the  United  States  for  1932,  and 
this  despite  the  fact  that  it  was  calculated  on  a  white  population  of 
16,511,  w  hich  included  some  9000  unmarried  naval  and  military  per¬ 
sonnel.  The  white  birth  statistics  for  Queensland — a  tropical  and 
subtropical  region — were  19.6  per  1000  for  1928-1932,  a  figure  exceed¬ 
ing  the  birth  rate  of  the  United  States.  It  would  be  necessary  to 
examine  closely  the  economic  background  of  the  Panama  community, 
the  access  to  preventives,  and  similar  controlling  factors  before 
attributing  the  small  families  to  tropical  degeneracy  or  to  climatic 
control. 

The  visitor  to  Panama,  particularly  if  his  mind  is  clogged  with 
British  fallacies,  is  astonished  to  find  some  of  the  healthiest-looking 
white  children  in  the  world.  Everywhere  outside  the  cool,  airy  bunga- 

*  Interview  with  Dr.  George  Eugene,  who,  with  the  authority  of  the  Chief  Health  Officer,  supplied 
evidence  in  hearings  before  the  Committee  on  Interstate  and  Foreign  Commerce,  House  of  Representa¬ 
tives.  67th  Congress,  1923-1933. 

*  Dr.  H.  Clark,  director,  Gorgas  Memorial  Institute,  Panama. 
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lows  bareheaded,  fair-haired  tots,  scantily  clad,  play  even  in  the  heat 
of  the  day.  The  Americans  have  indeed  proved  at  Panama— and 
their  medical  missionaries  are  proving  the  same  thing  in  Central 
Africa — that,  over  much  of  the  tropics,  with  proper  cool  clothing  heat 
prostration  and  sunstroke  are  myths.  One  would,  f^^wever,  be  ' 
reluctant  to  apply  these  methods  in  the  glaring  heat  of  India  or  Burma,  j 
Perhaps  the  absence  of  sunstroke  on  the  Canal  may  be  due  to  humidity, 
but  at  any  rate  only  light  headgear  is  needed  in  the  middle  of  the  day. 

Statistics  show  that  with  proper  medical  attention,  sanitation, 
and  diet  children  thrive  on  the  Canal  in  their  early  years.  There  is  no 
occurrence  of  many  of  the  dangerous  diseases  of  cool-temperate 
countries — for  example,  there  is  no  pneumonia  after  whooping  cough — 
and  such  illnesses  as  occur  are  mild. 

The  Columbia  Report  stated  in  1930  that  the  most  serious  difficulty 
was  undernourishment  due  to  inadequate  milk  supplies  and  to  the 
fact  that  a  great  lack  of  vegetables  prev'ented  a  properly  balanced 
diet.  While  the  milk  w  as  all  pasteurized  and  of  excellent  quality,  it  was 
very  expensive  and  w  holly  inadequate  in  amount.  At  20  cents  a  quart 
it  w  as  l)eyond  the  reach  of  many  of  the  jxKjrer  families.  The  employees 
also  allege  that  at  alK)ut  eight  or  nine  the  children  l)egin  to  show  the 
effects  of  the  climate;  they  lose  their  powers  of  concentration  and 
l)ecome  more  pallid  and  less  robust  than  children  in  the  United  States. 

If  things  are  as  bad  as  stated,  it  is  hard  to  account  for  the  results 
obtained  by  the  research  workers  who  compiled  the  Columbia  Report. 
“The  results  of  the  testing  program,”  they  wrote,  “have  indicated 
that  the  group  of  white  boys  and  girls  in  the  grades  and  in  the  high 
schools  are,  on  the  average,  achieving  above  the  norms  established 
for  sch(K)ls  in  the  United  States.”’  The  achievement  of  the  Canal 
Zone  high-school  students  in  social  studies  was  “extraordinary.”  No 
doubt  this  is  partly  lx*cause  the  parents  are  a  select  group,  the  cur¬ 
riculum  is  one  in  which  the  tests  favor  the  pupils,  the  teachers  are 
a  select  and  particularly  able  body,  and  the  children  go  north  on  occa¬ 
sional  vacations  and  have  the  advantage  of  living  on  one  of  the  great 
highways  of  the  glolx*.  Vet,  when  all  allow  ances  have  been  made,  the 
fundamental  question  remains  unanswertxi. 

A  really  legitimate  grievance  on  the  Canal  is  that  the  white  children 
lack  opportunity  for  profession  or  trade.  A  junior  college  is  just  being 
established.  There  are  no  summer  schools,  and  facilities  for  adult  \ 
txlucation  are  urgently  needed.  The  Columbia  Report  recommended  | 
that  the  school  curriculums  l)e  brought  more  into  line  with  the  require¬ 
ments  of  a  population  residing  more  or  less  permanently  in  Central 
America,  but  it  lies  with  the  government  to  provide  openings  for  these 
tropical-born  white  children,  who,  in  most  cases,  are  now  comp)elled  to 
leave  their  parents  and  seek  their  living  in  the  United  States. 


’  Report  of  the  Survey,  p.  lo. 
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The  Color  Problem  at  Panama 

By  the  importation  and  wide  use  of  negro  labor  in  Panama  the 
I  'nited  States  sowed  the  seeds  of  two  extremely  grave  problems — ^negro 
health  and  colored  pr)pulation  increase.  The  problem  of  negro  health 
and  its  relation  to  the  health  of  the  white  races  was  one  with  which 
the  Americans  were  fully  acquainted,  for  it  had  long  proved  one  of  the 


Table  III — Birth  and  Death  Rates  in  the  Canal  Zone,  Panama, 
AND  Colon 


IQ18-1922 

1923-1927 

1928-1932 

Canal  Zonr 

Live  births,  white  (ikt  1000)  .... 

16.37 

12.89 

9.39 

Live  births,  colored  (iwr  1000)  .... 

28.65 

22.01 

14.96 

Total  births  (per  1000) . 

23.54 

17.76 

12.49 

Deaths  (pi-r  1000) . 

8.10 

8.28 

7.62 

Panama 

Live  births  (jK-r  1000)  . 

36.41 

32.24 

32.99 

Deaths  (jier  1000) . 

21.06 

17.55 

18.06 

Colon 

Live  births  (tier  1000)  . 

29.89 

23.76 

28.13 

Deaths  (per  kmio) . 

18.48 

14.08 

15. »2 

most  serious  difficulties  in  the  southern  states.  As  early  as  1911  Dr. 
Deeks  recorded  the  inevitable  result: 

As  elsewhere  in  the  world,  the  enforcement  of  sanitation  among  the  negroes  is  a 
gigantic  task.  A  small  percentage  only  of  this  race  lives  in  the  free  quarters  provided 
by  the  Commission,  The  rest  either  prefer  cheap  lodging  houses,  where  they  huddle 
together  at  night  like  so  many  sheep,  or  else  they  live  in  straw-thatched  huts  after 
the  manner  of  the  natives.  The  European  laborer,  though  he  mingles  with  the 
natives,  does  not  live  with  them,  but  the  negro  lives  and  sleeps  in  their  houses, 
exposing  himself  constantly  to  the  endemic  malarial  infection  there  prevalent.  .‘\s 
long  as  he  has  a  roof  over  his  head  and  a  yam  or  two  to  eat  he  is  content,  and  his  ideal 
of  (lersonal  hygiene  is  on  a  par  with  his  conception  of  marital  fidelity.* 

The  increasing  efforts  of  the  American  authorities  to  enforce  medi¬ 
cal  hygiene  and  sanitation,  screened  housing,  education,  and  the  like 
priKluced  wonderful  results  at  the  outset  but  were  not  so  effective  in 
later  years.  The  death  rate  from  disease  per  1000  colored  employees 
fell  from  47.76  in  H)o6  to  29.62  in  1907  and  9.24  in  it)o8.  It  reached  its 
l<)west,  4,19,  in  1915  and  then  rose  again  to  average  10.22  in  1928-1932. 
This  death  rate  ranges  from  40  per  cent  to  118  per  cent  higher  than 
that  of  white  employees,  partly  because  the  whites  have  many  ad¬ 
vantages  of  race,  environment,  and  employment,  and  partly  because, 

•  W.  E.  Dpeks  and  W.  M.  James:  A  Report  on  Hemoglobinuric  Fever  in  the  Canal  Zone,  Isthmian 
Canal  Commission  (1.  C.  C.  Press,  Mount  Hope,  C.  Z.),  1911,  p.  13. 
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although  the  average  age  of  both  forces  is  increasing,  chronic  degenera¬ 
tive  diseases  are  affecting  the  colored  workers  proportionately  to  a 
greater  degree.  There  would  probably  be  little  danger  if  the  popula¬ 
tion  numbers  remained  stationary.  As  the  number  of  negroes  is 
increasing  rapidly,  however,  the  United  States  appears  to  be  facing 
in  Panama  the  health  problem  that  did  so  much  to  cause  the  adoption 
of  the  White  Australia  Policy.  The  growth  of  population  is  shown  in 
Table  III. 

The  Columbia  Report  notes  that  in  the  Canal  Zone  “the  stable 
part  of  the  population  is  .  .  .  rapidly  growing  and  as  the  Government 
finds  it  possible  to  provide  for  the  housing,  larger  numbers  of  employees 
will  be  permitted  to  live  w'ithin  the  Canal  Zone  limits.”*  In  the 
republic  of  Panama  population  increased  by  4.78  per  cent  between 
1920  and  1930,  when  it  reached  467,459.  It  is  thought  that  the 
population  of  Panama  City  is  growing  at  the  rate  of  about  1500  a 
year  and  that  the  population  of  Col6n  is  showing  a  small  decrease. 

The  fundamental  problem  facing  the  Americans  is  that  of  disposing 
of  the  increasing  numbers  of  negroes  on  the  Canal,  and,  although  a 
great  number  of  negro  employees  live  in  the  republic  of  Panama,  just 
outside  the  Zone,  the  question  is  already  very  serious.  At  the  end 
of  the  construction  period  the  government  permitted  some  thousands 
of  West  Indian  negroes  to  attempt  agriculture  on  the  shores  and  islands 
of  Gatun  Lake  and  in  other  parts  of  the  Canal,  hoping  thus  to  help 
dismissed  employees,  to  deal  with  overpopulation,  and  to  increase 
supplies  for  the  Zone  community.  However,  as  this  settlement  oc¬ 
curred  in  regions  beyond  the  control  of  antimalarial  measures,  the 
American  dtx:tors  considered  that  it  had  resulted  in  a  definite  increase 
of  malaria  and  recommended  that  no  more  permits  be  issued.*® 

The  report  of  the  Governor,  1932,  gives  a  gloomy  summary  of 
the  whole  position. 

The  Canal  Zone  and  the  adjoining  cities  of  Panama  and  Colon,  in  Panama, 
face  a  condition  of  permanent  unemployment.  The  construction  of  the  canal 
occasioned  the  coming  of  thousands  of  West  Indians  as  well  as  numerous  Europeans 
and  orientals.  Upon  the  completion  of  the  construction  work  the  United  States 
offered  repatriation  to  all  discharged  employees,  or  former  employees.  Many  did 
not  accept  repatriation,  and  many  who  went  home  returned  later  to  the  Isthmus. 
P'or  a  time,  increased  business  in  Panama  absorbed  many  of  them.  This  has  now 
slumped  sharply,  throwing  many  out  of  work.  In  the  meantime,  the  extension  of 
highways  from  the  capital  to  the  interior  has  resulted  in  a  movement  from  the  country' 
to  the  city,  rather  than  from  the  city  to  the  land.  A  further  factor  has  been  the 
natural  growth  of  population  in  a  prolific  people  without  control  and  without  the 
offsetting  losses  from  disease  which  occurred  prior  to  the  American  era  of  sanitation. 
Similarly,  but  to  less  extent  numerically,  the  .American  [X}pulation  in  the  Canal  Zone 
has  increased,  and  many  young  men  and  women  of  canal  families  are  approaching 
maturity  without  employment.  The  search  for  work  is  sharp  and  there  is  increasing 

*  Report  of  the  Survey,  p.  33. 

>•  Rept.  Health  Dept.  of  the  Panama  Canal,  1330,  p,i4i  and  interview  with  Dr.  Kamp,  Ancon.  1933. 
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competition  between  Americans  and  aliens  for  work  which  may  be  performed  almost 
equally  well  by  either. 

This  situation  has  become  acute  with  the  general  slump  in  business,  the  falling 
off  in  canal  traffic  and  related  activities  and  the  diminished  appropriations  for  new 
construction  and  replacements.  It  is  not  practicable  to  care  for  any  number  of 
these  i)eople  by  allowing  them  to  settle  on  land  in  the  Canal  Zone;  many  could  not 
make  a  living  in  the  jungle  and  the  increases  of  malarial  infection  which  have  resulted 
in  the  canal  towns  from  the  presence  of  settlers  on  the  land  have  led  to  the  decision 
to  license  no  more  settlers.  The  most  obvious  form  of  relief  is  an  increase  in  public 
works.'* 

The  reix)rt  for  1933  adds:  “  However,  as  stated  fiefore,  this  section 
(the  Canal  Zone  and  the  terminal  cities  of  I'anama  and  Colon)  is 
faced  by  a  condition  of  permanent  unemployment  for  both  Americans 
and  aliens  lx*cause  the  natural  increase  in  population  is  in  excess  of 
lalM)r  requirements.”'* 

The  Americans  utilized  the  negro  in  Panama  to  sav'e  themselves 
exiiense  and  hard  labor.  There  is  a  serious  danger  that  in  the  long 
run  the  |X)licy  will  involve  the  United  States  in  both  racial  and 
economic  loss. 

Research  in  Acclimatization 

The  extraordinary  success  of  American  science  in  Panama  warrants 
a  further  piece  of  necessary  work.  The  differences  shown  by  various 
races  and  by  individuals  of  the  same  race  under  tropical  conditions 
show  the  urgent  need  of  testing  the  physiological  reactions  to  tropical 
acclimatization.  American  scientists  have  recognized  that  this 
acclimatization  cannot  be  examined  in  cool-temperate  laboratories 
and  have  put  forward  concrete  suggestions  for  the  establishment  of  an 
institute  in  the  Canal  Zone.  If  this  proposal  is  successful,  similar 
institutions  would  lie  invaluable  in  other  tropical  countries;  for 
example,  for  the  collection  of  data  among  manual  workers  on  the 
(Queensland  tropical  coast.  At  present  the  white  goes  to  the  tropics 
after,  at  best,  an  intellectual  and  a  medical  examination,  but  far  more 
than  this  is  undoubtedly  required.  A  deeper  knowledge  of  the  physio¬ 
logical  and  psychological  effects  of  tropical  climate  on  white  men,  and 
still  more  on  white  women,  would  result  in  great  economic  savings  and 
would  prevent  many  ruined  lives  and  blasted  hopes. 

Ann.  Kept,  of  the  Corrrnor  of  the  Panama  Canal  for  .  .  .  jyji,  p.  8o. 

'•  Ibid.,  I03J,  p.  93. 


THE  ANCESTORS  OF  THE  TUAREGS 

E.  F.  Gautier 
University  of  Algiers 

D  I  RING  the  course  of  its  last  season’s  work  in  the  Sahara 
1 1934)  the  Gautier- Reygasse  exix*dition  discovered  some  r(K'k 
paintings  and  engravings  of  exceptional  interest.  The  expedi¬ 
tion  was  working  in  Tassili,  the  old  sitndstone  plateau  north  of  Ahaggar 
where  the  Azger  Tuaregs  pasture  their  herds.  To  the  northeastward 
is  the  frontier  of  Tripolitania;  the  Italian  oasis  of  Ghat  lies  just  to 
the  east.  The  discoveries  were  made  near  the  oasis  of  Janet  (French 
post  of  Fort  Charlet)  and  especially  in  the  canyon  of  the  W  adi  Jerat 
(Djerat,  sometimes  spelled  Agouret),  whose  floods  feed  the  wells 
of  the  French  post  of  I’olignac.* 

IIiMAN  Fkhres  in  Rock  Paintin(;s 

In  the  lower  part  (n)  of  Figure  i  we  have  an  ocher  painting 
depicting  a  battle.  The  repr(Kluction  is  from  an  exact  copy  (tracing) 
made  by  myself  photographs  yieldt*d  nothing — and  is  to  scale.  The 
figures  measure  an  average  of  some  twenty  centimeters,  the  usual 
dimension  of  the  subjects  of  the  ocher  paintings.  The  work  is  unques¬ 
tionably  old.  The  wher  lacks  the  clear  vermilion  of  more  recent 
paintings.  The  picture  is  a  g<K)d  deal  weathered:  some  figures  have 
partly  or  wholly  disitppeared.  I  do  not  know  whether  the  heads,  which 
are  uniformly  missing,  have  lH*en  effaced  by  time.  I  am  inclined  to 
think  that  the  figures  were  acephalous  originally.  W  e  shall  see  other 
reasons  for  lielieving  that  representation  of  the  human  face  was  tabu. 

In  spite  of  the  mutilations  the  picture  can  l>e  read  quite  easily, 
javelins  fly  through  the  air  from  lM)th  sides.  The  contending  force 
on  the  right,  though  numerically  sujx'rior  according  to  the  present 
state  of  the  picture,  appears  to  Ih*  surrounded  and  to  lx*  giving  ground; 
in  the  front  rank  a  soldier  is  falling  wounded.  The  rear  of  the  force 
on  the  left  is  now  represented  only  by  the  javelins.  In  the  foreground, 
however,  is  the  well  prestTved  figure  of  a  warrior  in  a  magnificent 
pose,  spirited,  triumphant.  In  the  lower  left,  also  well  preserved,  is 
another  soldier  of  smaller  size,  presumably  more  distant  and  represent¬ 
ing  the  reserve  hastening  to  the  scene  of  action. 

Both  forces  carry  the  javelin  as  the  offensive  wea|X)n.  The  defen¬ 
sive  weapon  is  a  small  shield.  The  shields  of  the  warriors  on  the  right 
are  round ;  one  shows  two  triangles  in  white  on  the  ocher  ground.  The 
figure  on  the  left  has  a  triangular  shield.  The  figures  on  lx)th  sides 
wear  tight-fitting  coats;  one  on  the  left  has  a  short  tunic  flaring  out 

>  On  the  preceding  season's  work  see  E.  F  Gautier:  The  Monument  of  Tin  Hinan  in  the  Ahaggar, 
Ceogr.  Rn.,  \  ol.  24,  1934.  pp.  439-443- 
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below  the  belt.  In  the  right-hand  figures  a  thickening  of  the  haunches 
may  lx;  a  girdle  or  steatopygia. 

This  old  battle  scene  is  surely  the  work  of  an  artist  who  knew  how 
to  draw:  I  susj)ect  that  he  learned  his  craftsmanship  in  the  Egyptian 
school  or  perhaps  in  that  of  the  Aegean  Greeks  by  way  of  Cyrenaica. 
Do  not  these  foot  soldiers  suggest  the  Dorian  hoplites  or  the  pre- 
hoplites  of  ancient  Greece? 

t)n  the  same  panel  of  this  rock  shelter  (i,  b)  a  goat  and  a  mouflon 
held  at  bay  by  a  dog  are  drawn  with  a  skill  and  a  vitality  that  recall 
Cireek  or  Egyptian  art  and  that  similarly  l>ear  witness  to  the  surety  of 
the  artist's  hand. 

After  this  military  display  of  “infantry”  it  is  not  surprising  to 
find  a  corresjxmding  chariotry.  Chariots  are  represented  in  four 
paintings  and  four  engravings  in  the  Wadi  Jerat.  Other  examples 
are  known  from  other  parts  of  Tassili,  not  only  by  hearsay  but  by  a 
drawing  and  a  photograph  and  a  drawing  of  another  painting  and 
another  engraving.  Probably  more  will  Ik*  discovered. 

Five  illustrations  of  chariots,  three  from  paintings  (Fig.  2)  and 
two  from  engravings  (Fig.  3),  are  reproduced  here.  The  average 
lengthwise  dimension  is  40  centimeters.  One  of  the  graven  chariots 
represents  the  horses  at  rest;  the  horses  of  the  other  four  chariots 
dash  forward  at  full  gallop,  a  furious  pace,  of  which  Figure  3  especially 
gives  lively  expression.  The  horses  number  two  or  three  to  a  chariot. 
Except  in  the  case  of  the  stationary  chariot,  the  driver  is  represented, 
upright  or  seated.  In  one  painted  chariot  he  carries  a  javelin;  in  two 
instances  his  head  is  plumed.  The  engraved  chariot  is  pursuing  a 
fleeing  foot  soldier  with  the  head  of  a  bull  and  carrying  a  javelin. 

The  build  of  the  chariots  is  plain:  they  consist  simply  of  two 
wheels  and  a  central  pole.  The  driver’s  seat  is  replaced  by  a  narrow 
platform  at  the  base  of  the  pole  and  in  contact  w  ith  the  axle-tree.  In 
one  instance  this  platform  holds  a  small  stool;  in  another,  two  hoops. 
The  long  traces  also  would  furnish  support,  but  the  driver  must 
assuredly'  have  been  an  acrobat! 

At  the  Saharan  Ex|X)sition  at  the  ethnographical  museum  of  the 
Trocadero  the  Italian  exhibit  showed  a  much  more  elaborate  type  of 
chariot  from  the  Fezzan.*  It  has  two  shafts  and  five  horses,  yoked 
en  flhche.  Fezzan,  however,  is  a  plains  country.  In  rugged  Tassili 
the  need  would  lx?  for  a  light  chariot,  without  su[x*rstructure,  and  a 
smaller  team.  The  Tunisian  arabas  of  today,  with  their  enormous, 
all-important  wheels,  can  go  anywhere.  In  the  western  part  of  the 
Mediterranean  basin  chariotry'  was  replaced  by  cavalry  towards  the 
end  of  the  fourth  century  before  Christ.  According  to  Gsell,  the  last 
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•  Reproduction  in  Paolo  C',razio«i:  Kelazione  prelimare  delle  ricerche  compiute  nel  FczzJn  dalU 
niiMione  preistorica  della  Reale  Society  Cieogralica  Italiana,  Holl.  H.  Soc.  Gfogr.  Ilaliana,  Ser.  6,  Vol.  ii. 
IV34.  PP-  107-126,  plate  facinR  p.  ill. 
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Fig.  2 


Ht  rlxT  chariots  mentiont‘d  in  literature  (I)i(xlorus  Siculus),  are  those 
that  accompanied  Agathocles  in  Sicily.  We  have  then  an  end  date  for 
the  military  kingdom  of  Tassili — the  fourth  century ;  and  the  lx?ginning 
may  have  been  much  earlier.  Herodotus  notes  the  use  of  chariots 
among  Berber  tribes  on  the  borders  of  the  Syrtis.  In  the  interior  the 
(jaramantes  hunted  the  Kthiopian  troglodytes  in  four-horse  chariots. 
The  (iaramantes  are  mentioned  summarily  but  frequently  by  ancient 
authors,  always  as  a  tribe  of  redoubtable  warriors — gentem  indomitam , 
siiys  Tacitus.  Their  capital  was  (»arama,  now  Jerma,  in  Fezzan.  The 
Tassilian  province  of  our  painters  and  engravers  is  a  continuation  of 
hezzan,  and  we  may  justifiably  conclude  that  this  militant  Tassili 
was  a  part  of  the  Garamantian  kingdom. 
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Fig.  3  ^ 

These  records  in  the  rocks  tell  us  sr)mething  not  only  of  the  militaiy  I 
organization  but  of  what  1  may  call  the  jxilitical  and  social  hierarchy.  A 
Social  hierarchy?  In  Wadi  Jerat  we  found  some  splendid  human  , 
figures  that  may  have  their  counterparts  in  the  Fezzan  but  nowhere 
else  where  I  have  searched — engravings  of  large  size  (1.70  meters 
long),  incised  deeply,  weathert*d  to  a  smmjthness  and  a  patina  as  , 
black  as  the  rock  in  which  they  are  cut,  sr)  that  they  might  easily  be  [ 
passed  without  notice,  unc|uestionably  old,  skillfully  drawn.  j 

Of  the  figures  pxirtrayed  in  Figure  4,  that  in  the  upper  right  (fl)  | 
apjiears  to  lx*  executing  a  ritual  dance;  the  figure  lx*low  (6)  is  drawing 
a  bow,  but  his  attitude  is  very  similar,  a  natural  and  lively  pose.  ; 
(These  reproductions,  it  should  lx*  remarked,  are  from  hand-drawn  | 
copies.  As  the  carvings  are  horizontal,  flat  on  the  ground,  photography 
gives  a  misleading  deformation.  I  lielieve  my  drawing  is  a  faithful 
representation ;  in  any'  case  it  lx*st  brings  out  the  details;  yet  it  is  only  a 
sketch.)  Both  figures  wear  a  tight-fitting  coat  with  sleeves  and  a  belt — 
the  costume  of  the  foot  soldiers  w  ith  the  javelins  in  the  rock  paintings 
of  Figure  1  (a).  Both  have  an  apjx^ndage  from  the  waist,  which  I 
took  at  first  for  the  hanging  end  of  the  girdle.  Mr.  Conrad  Kilian, 
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w  hom  1  have  con- 
>ulted,  believes 
that  it  is  a  caudal 
api^endage  such  as 
is  used  by  certain 
negro  tril)es  of  the 
Sudan  (for  adorn¬ 
ment  or  ritual  pur- 
jK)ses),  and  with 
this  I  am  dis|K)sed 
to  concur.  In 
Kgyptian  art  the 
Pharaohs  also  are 
tailed. 

The  heads  are 
particularly  inter¬ 
esting.  One  of  the 
figures  (a)  has  a 
Molossian  head; 
another  (c),  the 
head  of  a  grey¬ 
hound  or  a  wolf: 
cynocephaly  is 
common.  Figure  b 
appears  to  be 
wearing  a  casque 
with  visor;  long 
thick  locks  of  hair  escape  from  under  the  cap.  Mr.  Kilian  lx*lieves 
that  this  is  the  veiled  headdress  of  the  Tuaregs.  I  would  not  go 
(juite  so  far;  but  the  [K)ssibility  is  worth  entertaining.  In  this  country, 
where  ancient  human  figures  painted  or  engraved  are  almost  always 
acephalous,  cynocephalous,  or  masked,  liv'^e  today  the  veiled  Tuaregs, 
among  whom  exposure  of  the  human  face  is  tabu. 

Not  less  interesting  than  these  figures  is  that  (d)  on  the  left.  It  is 
of  large  size,  the  drawing  careful  and  detailed.  The  similarity  in  style 
to  the  other  figures  is  evident.  But  the  subject  is  peculiar.  The  figure 
has  sloping  shoulders  and  a  body  whose  lack  of  vigor  makes  it  plain 
that  he  is  not  a  soldier;  instead  of  the  tight-fitting  jacket  he  wears  a 
long  tunic  or  robe,  showing  well  marked  folds.  His  person  is  adorned 
with  laticlave,  collar,  and  tiara.  He  holds  by  the  hand  a  boy  in  a  long 
roln*.  He  suggests  a  priest  or  witch  doctor,  with  his  catechumen — or 
it  might  Ih*  an  aged  priestess;  he  or  she  has  the  head  not  of  a  dog  but 
of  an  ass.  There  are  other  human  figurations  with  asses’  heads,  in 
N^hich  the  long  ears  are  not  concealed  by  a  tiara.  The  catechumen 
has  knobs  on  his  head  recalling  the  negro  coiffure.  Artificial  animal 
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heads  as  well  as 
tails  are  used  in  the 
sacred  dances  and 
ceremonial  rituals 
of  the  Sudanese 
blacks.  I  see  in 
this  figure  (d)  a 
deliberate  carica¬ 
ture.  Is  it  too 
much  a  stretch  of 
the  imagination  to 
suggest  that  Fig¬ 
ures  o  and  b  pertain 
to  the  dominant 
military  caste,  h'ig- 
ure  d  to  a  subordi- 
nate  sacerdotal 
caste? 

These  are  not 
the  only  human  fig¬ 
ures  of  large  size 
and  careful  compo¬ 
sition  that  decorate 
the  rocks  of  the 
Wadi  Jerat.  There 
is  in  particular  a 
corner  devoted  to 
figures  of  phallic  significance.  In  the  lower  left-hand  corner  of  Fig¬ 
ure  4  (e)  it  is  the  head  that  is  interesting:  it  is  the  only  one  clearly 
jjortraying  the  human  countenance.  Manifestly  this  is  not  a  Negroid 
profile;  it  is,  on  the  contrary,  Mediterranean.  And  of  course  the 
Tuaregs  are  not  Negroid. 

In  sum,  in  this  Tuareg  Sahara,  which  is  supposed  to  have  no  history, 
we  find  records  of  a  (iaramantian  kingdom.  According  to  Marinus 
of  Tyre,  cited  by  Ptolemy,  Julius  Maternus  accompanied  the  king 
of  the  (laramantes  on  a  four  months’  march  south  of  Garama,  that  is 
from  Fezzan,  to  the  mountains  of  Agizymba,  apparently  Air.  Evi¬ 
dently  the  (iaramantes  dominated  the  Sudan.  We  know  now  that 
they  reached  Tassili,  Ahaggar,  the  Tuareg  mountains.  In  the  brief 
mention  of  the  ancient  writers  the  (iaramantes  were  simply  a  name.  In 
the  rock  archives  they  live  for  us  in  their  military,  political,  social,  and 
religious  organization  and  in  one  of  their  dwelling  places,  unexpectedly 
coincident  with  that  of  the  Tuaregs  of  today.  The  rock  records  show 
a  mixture  of  Sudanese  and  Mediterranean  characteristics.  The  latter 
are  much  the  more  im{K)rtant.  The  rocks  of  the  Wadi  Jerat  are 
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covered  with  a  profusion  of  the  spiral  that  archeologists  call  Myce¬ 
naean  (l)6chelette)  (Fig,  4).  It  is  not  unreasonable  to  suppose  that 
there  was  at  the  beginning  or  even  at  the  end  of  the  second  millen- 
ium  l)efore  Christ  colonization  by  the  “People  of  the  Sea”  of  the 
Kgyptian  hieroglyphs. 

Rock  carvings,  whether  fine  or  crude,  are  common  in  the  Sahara; 
but  the  ocher  paintings  are  found  only  here  in  the  neighborh(Kxl*  of 
IVzzan  and  in  the  southern  oases  of  the  Libyan  Desert,  notably 
’.Ain  Duwa.*  A  glance  at  c  in  Figure  i,  from  the  oasis  of  Janet,  shows 
an  astonishing  likeness  to  the  prehistoric  paintings  of  the  Spanish 
caves,  perhaps  even  more  to  the  polychrome  Bushman  paintings, 

1  note  the  fact  without  essaying  an  e.xplanation. 

Animal  Figures 

In  Wadi  jerat  and  throughout  Tassili  generally  animal  paintings 
and  particularly  engravings  are  numerous.  I  shall  say  less  about  these, 
although  they  are  very  tine  and  finished,  l)ecause  they  have  not  the 
novelty  of  the  human  figures.  Attention,  however,  must  be  called  to 
the  cattle.  A  very  well  com|X)sed  panel  at  Janet  (Fig.  5)  shows  a 
herd  of  cattle  and  domestic  buffaloes,  identical  with  the  buffalo,  the 
|H*asant’s  auxiliary,  of  Egypt  today.  In  the  oasis  of  Janet  today,  as 
elsewhere  in  Ahaggar,  the  zebu,  imported  from  the  south,  draws  water 
from  the  wells.  Among  the  figures  (not  shown  here)  is  a  bovid  carrying 
a  disk  l)etween  the  horns,  recalling  the  Egyptian  goddess  Hathor.  The 
bull  here  was  admittedly  sacred;  this  accords  with  literature  (the 
bull-god  Gurzil  in  Corippus)  and  with  the  fine  statuettes  of  bulls 
coming  from  the  Ahaggar,  which  we  have  described  from  the  excava¬ 
tions  of  Tin  Hinan.* 

.Apart  from  the  cattle,  horses,  and  dogs  are  a  number  of  animals 
belonging  to  the  Mediterranean  fauna — gazelles,  mouflons,  goats, 
wild  goats,  asses  (if  they  are  asses,  for  they  hav'e  the  split  hoof).  *  But 
far  the  greater  numl)er  belong  to  the  Sudanese  fauna — elephants, 
rhiiuxeroses,  hipjK)i>otamuses  (two  examples  only),  giraffes,  ostriches. 
All  these  animals  are  of  large  size — one  giraffe  measures  27  meters 
from  feet  to  head — and  the  execution  is  clev’er;  they  are  deeply  incised, 
smooth,  and  patinated.  Camels  are  numerous;  but  here,  as  elsewhere 
in  the  Sahara,  they  are  poor  Libyo-Berl)er  graffiti,  of  recent  date. 

Southern  Oran  is  well  known  for  its  fine  rock  carvings  of  animals. 

*  S«^  also  P.  Durand,  L.  Lavauden,  and  H.  Rreuil:  Les  peint  ures  rupestres  de  la  grotte  d'In-Ezzan, 
L  AmkropotoKif,  Vol.  36,  1926,  pp.  409-427. 

*  W.  B.  K.  Shaw;  The  Mountain  of  'Uweinat,  Aniiguily,  Vol.  8,  1934,  PP-  63-72:  D.  Newbold: 
Rock-pictures  and  Archaeology  in  the  Libyan  Desert,  ibid.,  Vol.  2,  1928,  pp.  261-291;  also  Prince 
Kcnial  el  Dine  and  H.  Breuil;  Les  gravures  rupestres  du  Djebel  Ouenat,  Revue  Scientifique ,  Vol.  66. 
1928.  pp.  105-1 17. 

*  E.  F.  Oautier  and  M.  Reygasse:  Le  monument  de  Tin  Hinan,  Anuales  Acad,  drs  .Sei.  Coloniales. 
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These  have  l)een  the  subject  of  two  imixirtant  publications,  one  bv 
Flamand,®  the  other  by  Frol)enius  and  ObermaierJ  When  Tassili 
is  equally  well  known  it  will  perhaps  yield  an  even  finer  lot  of  rock 
pictures.  The  relation  between  the  two  is  evident.  But  in  Tassili 
the  animal  figures  are  associatt*d  clostdv  with  the  human  Garamantian 
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Fig.  6  Fig.  7 

F'ig.  6 — Horizontal  slab  of  sandstone  with  enRravings  of  oxen  in  the  bottom  of  Wadi  Jerat.  The  , 
white  strip  running  across  the  picture  is  the  dry  sand  of  the  wadi.  (Photograph  by  Reygasse.)  f  ^ 

F'ig.  7-  Elephant  carved  on  a  fallen  boulder  in  the  Wadi  Jerat.  The  man  standing  by  is  a  Tuareg  i 
.Xzger.  (Photograph  by  Reygasse.)  r 

figures;  hence  they  are  dated.  The  two  undoubtedly  Ixdong  to  the 
same  epoch.  Hence  the  ancient  rcx  k  pictures  of  southern  Oran  are  also  1 
dated.  They  have  Ixxm  regarded  by  some  as  much  more  ancient, 
Magdalenian  (late  Pleistfxene),  contemixiraneous  with  the  engravings 
and  paintings  f)f  the  X'ezere,  lx‘caust*  the  multitude  of  Sudanese  animals  I 
and  animals  of  an  equatorial  fauna  (Zamlx*zi  fauna,  says  Marcellin 
Boule)  st*em  to  indicate  a  radical  change  in  climate. 

In  the  canyon  of  Wadi  Jerat  the  greater  part  of  the  engravings  are  i 
not  done  on  the  vertical  walls  of  the  canyon  but  on  the  horizontal 
layers,  even  in  the  Ixittom  of  the  wadi.  It  is  then  inconceivable  that 
when  the  work  was  executed  the  wadi  was  a  living  river.  It  must  lx 
admitted  that  the  climate,  though  less  dry,  still  was  not  so  far  removed 
from  the  desertic  climate  of  today. 

•G.  B.  M.  Flamand:  Lcs  pierres  *crite»  (Hadjrat  Mektoubat),  Paris,  1921. 

’  Hadschra  Maktuba,  urzeitlichc  Felsbilder  Kleinafrikas,  Veroftnll.  Forschungsinsliluts  /lif 
KHlturmorpkologit,  Munich,  1925. 
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In  H)3i,  while  taking  aerial  photo¬ 
graphs  of  the  Peruvian  coast,  the  Shippee- 
Johnson  Peruvian  E.\fx*dition  discovered 
an  ancient  wall  running  inland  from  the 
coast  near  the  Santa  Clara  hacienda 
parallel  to,  and  a  short  distance  north  of, 
the  Santa  River.  They  followed  it  by 
plane  until  they  lost  it  alM)ut  thirty  miles 
from  the  coast  and  also  visited  it  on  foot 
near  its  seaward  end.*  It  was  further 
to  investigate  this  remarkable  wall  that 
Richard  Cross  and  I  went  to  Peru  during 
the  summer  of  1934. 

One  of  the  first  things  we  did  was  to 
call  on  Dr.  Julio  C.  Tello,  the  eminent 
Peruvian  archeologist.  W’e  discussed  our 
plan  with  him  and  learned  that  he  was 
just  about  to  start  on  a  trip  in  the  same 
general  direction.  It  was  his  intention  to  go  eventually  to  Chavln  de 
Huantar,  a  seat  of  pre-Inca  civilization  lying  to  the  east  of  the  Andes 
near  the  sources  of  the  .\mazon.  He  had  visited  it  briefly  in  1919.  As 
Cross  and  I  were  equip|)ed  with  good  cameras,  flashlight  apparatus, 
etc..  Dr.  Tello  invited  us  to  accompany  him  as  his  photographers.  He 
also  agreed  to  sj)end  a  wi*ek  investigating  the  wall.  We  rented  a  large 
touring  car,  equip[H*d  with  giant  ballcx)n  tires  for  desert  travel,  and 
left  Lima  on  July  24,  1934. 


Ancdn  ^ 


t 

in  a 


Fig. 


Some  Co.vst  W.xlls 

We  six*nt  the  first  night  at  Huacho,  about  75  miles  north  of  Lima. 
Just  outside  the  town  we  stop[)ed  to  photograph  an  ancient  wall  built, 
according  to  legend,  by  the  “  Incas,”  which  starts  at  the  sea  and  runs 
into  the  hills.  No  one  has  as  yet  investigated  its  course  or  end.  The 
wall  is  a  well  built  shell  of  big  adobe  blocks  with  its  center  filled  with 
carefully  laid  small,  rough  stones.  It  stands  about  nine  or  ten  feet  in 
height  at  the  present  time,  with  a  base  ten  or  twelve  feet  wide.  Sec¬ 
tions  are  l)eautifully  preserved,  although  many  blocks  have  been 
removed  for  building  purposes  (Fig.  3).  There  are  a  great  many  walls 
of  varying  size  and  length,  representing  many  different  periods  of 

■  Robert  Shippee:  The  "Great  Wall  of  Peru”  and  Other  Aerial  Photographic  Studies  by  the 
Stiippee-Johnson  Peruvian  Expedition,  Geogr.  Rrv..  V’ol.  22,  1932,  pp.  1-29. 
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construction,  in  this  section  of  the  coastal  region,  few  of  which  have 
l>een  examined  and  most  of  which  had  never  been  noticed  until  they 
were  seen  from  the  air  by  aviators  flying  up  and  down  the  coast. 
Figure  2  shows  one  of  these  walls  photographed  near  Nepena. 

At  the  Grace  Company’s  hacienda  in  Paramonga  a  Ford  was 


Fig.  4 — Front  and  side  of  drum  from  Huarmey. 


kindly  placed  at  our  disposal,  and  we  were  shown  the  remarkable 
hilltop  fortifications  near  by,  believed  by  many  archeologists  to  have 
marked  the  southern  limit  of  the  kingdom  of  the  Great  Chimii  and 
to  have  been  the  scene  of  one  of  the  battles  between  the  Great  Chimu 
and  the  Inca  invaders.  It  is  interesting  to  note  that  the  large  carved 
stone  that  used  to  be  over  the  gateway  of  the  principal  fortification 
has  never  been  found.  The  Spaniards  described  this  as  a  rectangular 
block  carved  with  two  pumas.  As  it  is  believed  to  have  been  too  large 
to  be  removed,  it  is  possible  that  it  lies  somewhere  at  the  foot  of  the 
hill  on  which  the  ruins  stand. 

Between  Paramonga  and  Huarmey  we  passed  several  large  ceme¬ 
teries,  acres  in  extent.  Like  many  ancient  cemeteries  in  other  parts 
of  the  world,  these  have  been  systematically  plundered  by  gold  seekers 
during  the  past  three  hundred  years.  According  to  Dr.  Tello,  the 
greenish  tinge  on  the  jawbones  from  copper  placed  in  the  mouths  of 
the  dead  and  the  fronto-occipital  deformation  of  the  skull  caused  by 
binding  the  heads  of  the  babies  show  that  the  cemeteries  belong  to 
the  later  stage  in  the  sequence  of  Coast  cultures. 

.\t  Huarmey  a  beautifully  preserved  leather  drum  found  in  a 
near-by  grave  was  brought  for  our  inspection.  Unfortunately  the 
owner  refused  to  part  with  it  save  at  an  exorbitant  price.  It  measured 
about  a  foot  and  a  half  across,  and  except  for  a  tear  in  one  face  it  was 


Fig.  7 — View  of  the  thirteen  structures  taken  from  the  fortress  near  Casma. 
Fig.  8 — The  thirteen  stone  structures  near  Casma.  with  wall  in  the  foreground 
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in  perfect  condition,  with  the  colors — red,  yellow,  and  blue — as  brilliant 
as  when  they  were  painted,  a  truly  unique  specimen  (Fig.  4). 


Ci'Rious  Ruins  near  Casma 

Within  sight  of  the  valley  in  which  Casma  lies  we  came  to  some 
ruins  that  Dr.  Tello  had  previously  visited  but  had  not  yet  photo¬ 
graphed.  On  a  hill  (Fig.  7)  running  parallel  to  the  valley  is  a  row  of 
thirteen  curious  structures.  On  a  facing  hill  is  an  immense  fortress 
(Fig.  5).  The  thirteen  structures  are  aligned  north  and  south  and  are 
about  twelve  feet  apart.  They  are  exactly  alike  and  nearly  square, 
about  fifteen  feet  wide  and  almost  twelve  feet  high,  built  of  uncut 
granite  blocks  placed  with  their  smooth  sides  out.  Cross  spent 
considerable  time  trying  to  dig  into  one.  He  found  the  construction 
very  solid,  since  the  centers  are  filled  with  rubble  on  which  is  placed  a 
layer  of  granite  blocks  forming  the  top.  Down  their  north  sides  run 
stairs  four  feet  wide.  Standing  on  top  of  the  hill,  they  overlook  the 
whole  countryside.  Whether  they  were  altars  or  beacons  or  had  some 
connection  w  ith  the  thirteen  lunar  months  is  not  known. 

Behind  the  thirteen  structures  are  the  ruins  of  a  deserted  village 
of  considerable  extent  and  curiously  symmetrical  construction  (Fig.  6). 
In  the  sandy  valley  between  the  two  hills  are  other  ruins,  the  most 
outstanding  of  which  is  a  wall  25  feet  high  in  places  and  120  feet  long, 
built  of  granite  blocks  like  those  of  the  thirteen  buildings  (P  ig.  8). 

The  fortress  (Fig.  5)  lies  350  feet  above  the  desert  floor  on  a  bare 
granite  hill  up  w  hich  runs  no  visible  road.  A  strenuous  half  hour  of 
scrambling  up  smooth  rock  brought  us  alongside  the  fort.  It  consists, 
roughly,  of  concentric  rings  of  walls  surrounding  a  squarish  central 
building,  in  the  middle  of  which  stands  the  base  of  a  low  circular 
tower.  Although  the  outer  walls  are  well  preserved,  the  center  of  the 
fort  is  so  collapsed  that  it  is  difficult  to  trace  the  original  outline.  The 
outer  walls  are  al)out  12  feet  high  and  vary  in  thickness.  The  gateways 
are  ingeniously  constructed  so  that  an  enemy  force  attempting  to  enter 
j||:  the  fort  would  have  had  to  thread  its  way  l)etween  high  w'alls  manned 

by  the  defenders.  In  type  of  construction  the  fort  is  similar  to  the 
thirteen  structures  across  the  valley.  The  inner  building— of  course 
only  the  walls  remain — is  alK)Ut  60  feet  long,  while  the  innermost 
tower  or  rwm  is  alM>ut  12  feet  in  diameter.  In  spite  of  the  ruinous 
condition,  the  neatness  and  solidity  of  the  carefully  placed  granite 
r'  blocks  are  everywhere  apparent.  It  was  imjKJssible  to  determine  who 

!  built  the  fort,  but  it  closely  resembles  the  wall  of  the  Santa  V’alley, 

which  we  later  established  to  Indong  to  the  proto-C'himu  p<*ri(xl. 

No  thorough  investigation  of  either  the  fort  or  the  buildings  has 
yet  l)een  made.  In  several  places  inside  the  fort  there  were  promising- 
il  l(X)king  holes  seemingly  indicating  r(K)ms  underneath.  The  village 
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l)ehind  the  thirteen  structures,  if  investigated,  would  probably  def¬ 
initely  establish  the  age  of  the  ruins. 

We  climbed  over  the  fortress  until  the  desired  photographs  had 
lieen  obtained  and  then  reluctantly  left  it.  Pushing  on,  we  reached 
Chimbote  in  the  evening.  This  port  boasts  one  of  the  few  natural 
harbors  in  Peru,  a  landlocked  bay  seven  miles  long  by  three  and  a  half 
miles  wide.  It  is  also  the  terminal  for  a  narrow-gauge  railway  that 
runs  up  the  Santa  Valley. 

The  Santa  Valley  and  the  “Great  Wall” 

Karly  in  the  morning  we  started  for  Santa  Clara,  an  hacienda 
situated  near  the  sea  end  of  the  “Great  Wall.”  Sr.  Niconar  Carmona, 
the  owner,  showed  true  Peruvian  hospitality  and  kindness  when  he 
heard  of  our  purpose  and  placed  horses  and  a  guide  at  our  disposal. 
We  first  talked  with  local  authorities,  several  of  whom  remembered 
the  Shippee- Johnson  Expedition,  but  none  knew  where  the  wall  was. 
The  rest  of  the  day  we  spent  riding  through  the  fields  of  the  hacienda 
and  seeing  the  local  archeological  points  of  interest.  Among  them  were 
some  strange  paintings  of  a  man  beside  a  twining  serpent  done  in 
white  on  a  slab  of  granite.  We  were  also  shown  several  cemeteries. 
The  conical  adobe  blocks  of  one  identify  it  with  the  earlier  culture, 
and  it  has  a  special  interest  in  that  it  is  one  of  the  farthest-north 
examples  of  this  type  known. 

The  next  morning  we  set  out  on  horseback  to  find  and  follow’  the 
(ireat  Wall.  The  whole  Santa  Valley  near  the  sea  is  crisscrossed 
by  many  small  walls,  and  it  was  not  until  after  we  had  followed  one 
for  two  miles  only  to  have  it  end  disconcertingly  that  we  picked  up 
the  true  wall  (Fig.  q)  and  proceeded  to  follow’  it  inland.  Our  way 
crossed  an  ancient  irrigation  ditch  eight  feet  in  width,  which  we  later 
found  fed  the  irrigation  system  show’n  in  Figure  ii.  Where  it  began 
or  ended  we  could  not  see  or  discover  from  our  guides.  Wide  enough 
for  two  horses  to  walk  abreast  along  its  bottom,  it  wound  its  way 
out  of  sight  around  the  base  of  the  distant  hills.  Here  and  there  we 
could  see  distributing  ditches  leaving  it  to  feed  the  valley  floor. 

between  the  place  where  we  picked  up  the  wall  and  the  place 
where  we  sptuit  the  night  we  passed  several  cemeteries.  It  was  by 
observing  which  ran  under  the  wall  and  which  were  built  later  than 
the  wall  that  Dr.  Tello  finally  decided  that  the  wall  was  of  proto- 
(  himu  age. 

We  sjxuU  the  night  at  the  small  farm  of  Iluaca  Corral.  The 
next  morning  we  followed  the  wall  some  distance  farther.  In  this 
neighlK)rhood  it  consists  of  two  rows  of  uncut  stone  with  smaller 
stones  and  gravel  in  between.  It  is  seldom  more  than  three  feet  in 
height,  although  originally  it  was  much  higher.  We  passed  several 
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Fic.  II — Ancient  irriKatinn  system  near  the  temple  behind  Santa  Clara,  showing  the  great  wall 
in  the  middle  distance.  .At  this  point  the  Great  Wall  is  paralleled  by  a  ditch. 

Fig.  I  j — The  Great  Wall,  with  the  parallel  ditch  presenting  the  appearance  ot  a  highway. 


Fig.  15 

Fig.  13 — Village  or  fortification  along  the  Great  Wall. 

Fig.  14— Fortification  along  the  Great  Wall  near  Huaca  Corral. 

Fig.  is — The  Great  Wall  near  the  big  temple  at  Santa  Clara  (see  Fig  16). 
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num-  cemeteries,  including  one  with  the  conical  adobe  bricks  dating 
from  the  lower,  or  earlier,  culture  stratum.  We  found  none  of  the 
square  or  circular  forts  that  the  Shippee- Johnson  Expedition  noticed 
along  the  wall,  which  verifies  Mr.  Shippee’s  statement  that  they  are 
so  cleverly  concealed  on  top  of  small  hills  as  to  be  invisible  from  the 
vallev  lielow.  We  did,  however,  find  several  fortified  places  along  the 


Fic.  16 — The  temple  behind  the  hacienda  at  Santa  Clara. 


wall  (Fig.  14).  As  a  rule  these  fortifications  were  roughly  rectangular, 
with  the  wall  forming  one  side. 

Now  that  the  approximate  date  of  the  wall  was  established,  there 
was  no  reason  for  us  to  follow  it  farther,  and  we  turned  back  for 
Santa  Clara.  A  short  distance  from  the  place  where  we  had  first 
sighted  the  wall,  while  crossing  one  of  the  many  low  passes  in  the 
f(K)thills,  we  came  upon  two  piles  of  rocks  and  bones.  Both  of  the 
Peruvians  with  us  picked  up  a  stone  and  added  it  to  the  pile — a 
world-wide  custom  in  lands  of  primitive  civilization.  In  this  case 
the  piles  were  supposed  to  be  witches  who  had  been  crossing  the  pass 
to  destroy  the  vitally  necessary  salt  marsh  on  the  other  side.  Benevo¬ 
lent  spirits  had  seen  the  witches  and  changed  them  to  stone.  Every 
traveler  who  passed  threw  a  bone  or  rock  on  the  pile  to  bring  him 
g(K)d  luck. 

From  this  point  on  the  wall  changes  character  frequently.  At 
times  it  is  merely  two  rows  of  sizable  stones  with  rubble  in  between. 
Then  suddenly  there  is  a  ditch  parallel  to  it  about  fifty  feet  away, 
giving  it  the  appearance  of  many  of  the  highways  found  in  southern 
Peru.  In  another  place  there  is  a  secondary  wall,  parallel  and  three  or 
four  feet  away.  F'inally,  near  Santa  Clara  the  parallel  ditch  (Fig.  12) 
Incomes  permanent  and  the  cleared  space  between  the  ditch  and  the 
wall  looks  even  more  like  a  highway.  Suddenly,  as  it  comes  down  from 
the  hills,  the  wall  takes  a  sharp  turn  to  the  right  and  splits  into  two 
branches,  one  running  due  west  and  the  other  west-southwest.  Beside 
the  branch  running  due  west  lie  several  extensive  cemeteries,  all  of 
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the  middle  culture  in  age.  In  the  distance  was  a  large  mound.  On 
riding  up,  we  saw  it  was  a  temple  (Fig.  i6)  built  of  small  adobe  bricb. 
In  the  more  protected  parts  the  crimson  and  yellow  paint  can  still 
be  seen  but  is  in  a  v'ery  bad  state  of  ruin.  When  we  had  cHml)ed  to 
the  top  we  saw  that  we  were  in  a  gigantic  cemetery  bounded  by  the 
branches  of  the  wall.  The  temple  is  the  largest  mound  in  sight,  but 


Fig.  17 — An  Inca  wall  superimposed  on  ruins  of  an  earlier  date  at  Keka. 


there  are  several  smaller  ones.  The  hacienda  was  in  plain  sight  half  a 
mile  away,  and  yet  no  one  there  knew  of  either  wall  or  temple.  Just 
beyond  the  temple  the  wall  assumes  the  form  seen  in  Figure  15  and 
is  built  of  adobe  blocks,  but  a  short  distance  farther  on  it  returns  to  the 
stone  construction.  It  was  in  the  same  valley  floor  that  we  found 
extensive  irrigation  remains  (Fig.  ii).  The  irrigation  system  is  wide¬ 
spread  and  plainly  visible,  probably  Ijecause  of  dejxisits  laid  down  by 
the  water.  A  short  distance  l)eyond  Figure  1 1  the  wall  climbs  over  a 
low  line  of  hills,  descends  to  the  sea,  and  ends. 

En  Route  to  ChavIn 

We  left  the  wall  and  Santa  Clara  and  tfxjk  the  train  the  next 
day  up  the  Santa  N’alley  to  Huallanca,  where  we  hired  a  truck  to 
convey  us  to  Caraz.  The  road  from  Huallanca  to  Caraz  is  a  marvel 
of  engineering,  piercing  the  hills  by  means  of  43  tunnels  and  winding 
its  way  up  imptfssible  slopes. 

In  Caraz  we  stopped  only  long  enough  to  photograph  some  of 
the  peculiar  carvings  that  were  gathered  in  several  collections  and 
built  into  many  of  the  houses.  One  large  carved  stone  was  used  as  a 
bench  in  the  plaza,  with  the  carved  side  underneath.  We  were  unable 
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to  ''oe  the  nature  of  the  carving,  but  Dr.  Tello  hoped  on  his  return  to 
prevail  on  the  mayor  to  overturn  the  rock. 

We  spent  the  next  two  days  taking  photographs  of  the  monoliths 
in  the  vicinity  of  Huaraz,  There  was  an  especially  fine  collection 
gathered  at  the  hospital,  and  another  group  was  built  into  an  old 
Spanish  building,  the  Pantheon  Vieja.  Most  of  the  monoliths  are 


Fig.  i8- -Stone  idol  called  Copcha  Wilka  found  at  Keka-Marca  near  Huaraz. 


three  or  four  feet  in  height  and  are  carved  from  gray  granite  or  a  bluish 
stone.  With  few  exceptions  they  represent  men  either  standing  or 
squatting.  A  rough  approximation  of  the  relative  age  of  the  carvings 
can  lie  made  by  observing  the  feet.  As  a  rule  the  toes  of  the  oldest 
point  in  so  that  they  almost  meet.  Later  ones  have  their  feet  p)ointing 
downwards,  and  those  of  the  most  recent  generally  point  outwards. 
Many  of  them  hold  shields  on  one  arm  and  on  the  other  a  human  head 
with  the  hair  hanging  down.  In  the  Pantheon  V’ieja  we  found  several 
carved  slabs  representing  animal  figures — pumas  or  other  catlike 
beasts — generally  with  a  human  figure  beside  them.  Many  of  the 
monoliths,  because  of  their  convenient  size,  had  been  used  to  build 
steps  across  the  little  roads  winding  up  the  hills.  Others  were  still 
buried  in  the  fields  just  as  they  were  originally  placed,  four  of  them 
often  forming  corners  of  a  square. 

It  was  in  the  ruins  of  an  old  village  of  Archaic  culture  near  Huaraz 
called  Keka-Marca  that  we  made  one  of  our  most  interesting  dis¬ 
coveries.  While  we  were  picking  our  way  through  the  rambling  ruins 
of  the  village  we  passed  a  large  rectangular  slab  of  granite.  Obviously 
It  had  l)een  cut  to  its  present  shape,  so  we  paused  to  examine  it.  Scrap¬ 
ing  a  little  of  the  dirt  from  underneath  the  stone.  Dr.  Tello  inserted 
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■\'iew  of  the  Chavin  side  of  the  pass  from  the  summit. 

-Remains  of  the  Inca  road  on  the  Chavin  side  of  the  Chavin-Olleros  pass. 
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his  hand  and  felt  rough  carving  on  the  underside.  Men  and  crowbars 
were  sent  for,  a  trench  was  dug,  and  after  four  hours  of  concerted 
effort  the  stone  was  rolled  over.  Our  hopes  were  amply  fulfilled 
The  rock  was  about  nine  feet  long,  four  feet  wide,  and  twelve  inche> 
thick.  Carved  on  it  was  a  life-size  figure  of  a  god  (Fig.  i8).  This  idol, 
Copcha  Wilka,  is  the  first  of  its  kind  found  in  the  Santa  Valley,  and 
one  of  the  largest  in  all  Peru.  In  the  same  village  in  which  we  found 
the  god  stone  axes  and  other  crude  implements  have  occasionallv 
been  found.  The  fragment  of  wall  shown  in  Figure  17  overlies  the 
Archaic-period  village  and  belongs  to  a  later  period. 

From  Huaraz  we  moved  to  Olleros,  where  Sr.  Juan  Carceras  placed 
his  hacienda  at  our  disposal  and  offered  us  the  pick  of  his  stables  for  our 
trip  to  Cha\'fn.  Early  in  the  morning  following  our  arrival  we  started 
for  the  pass  over  the  main  watershed  of  the  cordillera.  The  summit, 
alx)ut  14, OCX)  feet,  was  gained  by  noon  in  a  chilling  wind  and  snow¬ 
storm.  It  took  only  a  few  minutes  to  descend  below  the  snow’  line 
on  the  Chavin  side.  Within  an  hour  we  were  at  the  same  altitude  as 
Huaraz,  roughly  I2,0(X)  feet,  and  among  grazing  cattle  and  cultivation 
Here  we  first  notict*d  two  parallel  rows  of  stones  that  crossed  our  trail 
(Fig.  22).  According  to  local  authorities,  especially  Dr.  Agusto  Sorianti 
w  ho  was  accompanying  us,  these  stones  bounded  a  road— attributed 
to  the  Incas — that  startcxl  at  the  sea  and  struck  into  the  hills,  crossing 
the  continental  divide  at  the  pass  over  which  we  had  just  come.  .\t 
one  point  this  road  passed  through  a  square  set  of  ruins  resembling 
either  a  small  fort  or  a  resthouse.  The  exact  nature  and  course  of  the 
road  are  still  unknow  n. 

As  we  descended,  the  valley  l)ecame  a  gorge  whose  dense  semi 
tropical  vegetation  shortly  crowdcxl  us  out  until  the  trail  ran  along 
the  mountainside.  We  passed  several  hamlets,  including  one  with  an 
old  Spanish  mission  church  (Fig.  20).  Suddenly  the  gorge  took  a 
sharp  turn  to  the  north.  There  was  Chav’fn,  a  tiny  village  bordering 
the  road  w  inding  down  the  valley.  Sr.  Aquilino  Barrdn  greeted  us 
and  offered  us  his  hospitality. 


The  Ruins  of  ChavIn 

Early  the  next  morning  we  made  a  preliminary  inspection  of  the 
surrounding  ruins  (Figs.  24,  25,  and  26).  The  three  temples  that  w 
had  come  to  photograph  lie  just  outside  the  v’illage.  The  large  tempi 
show  n  in  Figure  26  is  flanked  on  l)oth  sides  by  smaller  square  temple? 
with  a  terrace  between  them  facing  east.  In  the  center  of  the  terrace 
once  stood  the  carved  granite  monolith  that  Dr.  Tello  removed  to  th 
museum  in  Lima  sev  eral  years  ago.*  The  temples,  as  is  evident,  are  in 

*  On  Dr.  Tello’s  investigations  at  Chavin  in  1919  see  J.  C.  Tello:  .Vndean  Civilisation:  Some 
Problems  of  Peruvian  .Vrchaeology,  Prot.  tjttd  Internall.  Congr.  of  Americanists,  .Veif  I’ork.  /W*' 
New  York,  1930,  pp.  259-290,  and  his  book  “.Vntiguo  Peru.  Primera  Epoca,"  Coinision  OrganiiadotJ 
del  Segundo  Congreso  Sudamericano  de  Turisino,  Lima,  1929- 
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a  i>oor  state  of  preservation.  The  only  part  in  good  condition  is  seen 
in  Figure  26.  On  top  of  the  main  temple  there  now  stand  several  huts 
and  pigsties.  Cattle  walking  up  the  paths  have  worn  away  much  of  the 
well  built  wall.  The  most  interesting  part  of  the  temples,  however,  is 


he^n  hloiks 


'///// 


Hole  to  tunnel 


s  to  idol  room 


Shafts  beloet  or  above 
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Galltry  vet 
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Fig.  23 — Plan  and  section  of  the  main  temple  at  Chavin. 

not  the  exterior  but  the  interior.  In  the  side  of  the  main  temple  are 
two  entrances.  One  leads  directly  into  the  small  room  in  which  stands 
the  idol  shown  in  Figure  27.  This  monolith  is  carved  out  of  grayish 
granite,  blackened  by  the  ages.  Roughly  triangular  in  cross  section, 
it  reaches  to  the  ceiling  of  the  room,  a  good  ten  feet  in  height.  The 
channel  leading  from  an  opening  in  the  ceiling  to  a  shallow  hole  in  the 
idol  is  visible  in  the  photograph.  Just  below  this  is  carved  the  gro¬ 
tesque  head  of  a  fanged  monster,  plentifully  adorned  with  snake  heads 
and  other  conventional  motifs.  This  idol  supposedly  stands  beneath 
an  altar  which  no  longer  exists  and  on  which  sacrifices  were  made,  the 
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blood  running 
down  the  channel 
into  the  saucerlike 
depression.  It 
stands  in  the  cen¬ 
ter  of  a  small  room 
scarcely'  six  feet  in 
diameter.  With 
the  aid  of  a  young 
lK)y  from  the  vil¬ 
lage  I  took  a  series 
of  flashlight  photo¬ 
graphs  of  the  idol, 
a  difficult  proced¬ 
ure  because  of  the 
short  distances  and 
lack  of  ventilation. 

Beside  the  en¬ 
trance  to  the  idol 
is  the  entrance  to 
the  sy  stem  of  gal¬ 
leries,  a  map  of 
which  is  shown  in 
Figure  23.  The  en¬ 
trance  is  somewhat 
blocked,  but  inside 
the  original  con¬ 
struction  is  as  it 
was  when  the  tem- 

Fig.  27 — Vitw  of  stone  idol  at  Chavin,  taken  through  the  door.  pie  Was  in  USe.  The 

galleries  are  about 

six  feet  high  and  three  feet  wide,  built  of  rough  blocks  of  stone.  Figure 
28  shows  how  large  blocks,  with  the  chinks  filled  by'  smaller  stones, 
were  used  in  building  the  galleries.  This  particular  photograph  shows 
the  niche  in  the  wall  at  the  head  of  the  stairs.  The  logical  explana¬ 
tion  of  its  existence  is  that  it  was  built  to  receive  the  door  that  closed 
the  staircase.  Evidently'  the  temple  was  built  up  from  the  valley  floor 
by  building  the  outside  walls,  then  the  walls  of  the  galleries,  afterwards 
filling  in  the  intervening  spaces  with  rubble.  The  galleries  are  roofed 
with  large  granite  slabs  reaching  from  wall  to  wall.  In  one  of  the  gal¬ 
leries  there  is  a  hole  in  the  ground.  Being  fairly  thin,  I  squeezed 
through  it  and  found  myself  in  a  small  shaft  descending  at  a  slight 
angle.  Climbing  out,  I  returned  to  the  v  illage,  where  I  had  the  local 
shwmaker  make  me  four  leather  pads  for  my'  elbows  and  knees. 
I)resst“<l  in  these  pads  and  a  pair  of  khaki  shorts,  I  crawled  down 
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It  was  from  the  children  that  we  learned  of  the  existence  of  the 
tunnels  at  the  riverside.  Upon  investigation  these  turned  out  to  be 
similar  to  the  main  galleries.  Starting  at  the  river’s  edge,  they  ran 
straight  toward  the  temples  for  about  sixty  feet,  until  the  collapsing 
walls  blocked  farther  progress.  Although  they  headed  directly  for 

_  the  temple,  no  en¬ 
trance  to  them 
was  found  there. 
Probably  there  are 
other  galleries  in 
the  temple,  with 
which  these  tun¬ 
nels  connected  and 
whose  entrance  is 
now  blocked  up. 

For  two  days 
we  spent  all  our 
time  photograph- 

Fig.  jq — Two  views  of  a  Chavin  stone  head,  still  in  its  original  jpg  the  interior  of 
position  on  the  temple  wall. 

the  temple,  the 

idol,  and  the  carved  stone  heads  collected  in  the  plaza.  Two  views 
of  one  of  the  heads,  still  in  its  original  location  in  the  temple  wall, 
are  shown  in  Figure  29.  We  found  photography  an  exciting  bus! 
ness — it  was  only  for  about  fifteen  minutes  at  noon  that  the  sun 
was  in  the  proper  position  for  catching  the  right  shadows  to  reveal 
the  carving  on  the  stones.  However,  in  spite  of  difficulties,  we  suc¬ 
ceeded  in  getting  more  than  700  pictures,  with  a  very  small  per¬ 
centage  of  failures.  Cross  used  an  F^astman  Kodak  No.  1 16,  while 
I  was  equipi^ed  with  a  Zeiss  Kolibri,  which  took  sixteen  3  x  4-centi¬ 
meter  pictures  on  one  roll  of  size  120  fine-grained  film. 

Many  of  these  pictures  will  appear  in  Dr.  Tello’s  forthcoming 
book  on  IVruvian  archeology.  It  would  l>e  difficult  for  us  to  express 
our  appreciation  of  his  kindness  in  allowing  us  to  accompany  him 
on  his  iournev. 


OUR  EXPANDING  AND  CONTRACTING 
“DESERT” 

Isaiah  Bowman 

''  I  ''HKKK  is  an  assumption  running  through  our  present  discussion 
I  of  submarginal  western  lands  that  we  have  definitely  and 
jx^rmanently  destroyed  large  parts  of  them.  It  remains  to  be 
seen  whether  this  is  true.  In  the  history  of  the  West,  up  to  1915  at 
least,  a  severe  drought  was  always  accepted  as  a  prophecy  of  doom, 
while  a  succession  of  g(K)d  years  led  to  the  belief  that  a  few  shade  trees 
or  the  breaking  of  new  land  had  performed  miracles  of  permanent 
reclamation.  Popular  thought  about  the  permanence  of  agriculture 
in  our  semiarid  lands  swings  from  one  extreme  to  the  other.  It  would 
Ix^  jx)ssible  to  quote  from  scores  of  books  and  periodicals  published 
thirty  years  ago  to  the  effect  that  dry  farming — it  should  properly 
lx*  called  water-conservation  farming — was  the  key  to  the  indefinite 
extension  of  permanent  agriculture.  When  we  learn  that  the  Mier 
country  of  South  Africa,  with  a  rainfall  of  6  inches  a  year,  produces 
wheat  and  that  the  local  advance  of  the  grain  belt  in  Russian  Inner 
Asia  tem{X)rarily  passes  the  lo-inch  annual  rainfall  line,  the  claims 
of  the  dry-farming  enthusiasts  do  not  seem  so  highly  colored.  How¬ 
ever,  g(Kxl  years  and  quite  special  techniques  of  planting  and  cultivat¬ 
ing  ufxjn  small  areas  give  a  deceptive  quality  to  man’s  “conquest”  of 
aridity.  When  we  deal  with  large  areas  of  dry  land  in  which  are  to  be 
anchored  whole  blocks  of  population  that  must  take  gambler’s  chances 
on  the  rain — and  periodically  seek  public  relief — we  talk  less  of  con¬ 
quest  and  more  of  compromise  with  nature. 

At  the  moment  we  are  in  a  phase  of  depression  that  has  reversed 
the  enthusiasm  of  thirty  years  ago.  The  dust  storms  of  April  last 
and  of  November,  1933,'  pointed  dramatically  to  an  alarming  situation 
in  the  drought-stricken  West.  When  the  public  learned  that  the  dust 
was  topsoil  blown  off  the  land  in  a  region  of  generally  precarious  agri¬ 
culture,  it  l)egan  to  see  that  something  was  happening  with  such 
intensity  and  on  a  scale  so  vast  as  to  affect  the  welfare  of  all  of  us. 
(  urrent  newspaix*r  articles,  responsive  to  the  popular  imagination, 
have  spread  the  Ixdief  that  the  climate  of  the  West  has  changed  pro¬ 
foundly  and  that  from  now  on  we  may  expect  the  severe  conditions 
of  the  j)resent  to  remain  or  to  recur  with  dangerous  frequency.  Popu¬ 
lar  belief  in  the  permanent  destruction  of  large  tracts  of  submarginal 
agricultural  land  is  strengthened  by  the  reports  of  a  steadily  lowering 
water  table  and  an  increasing  degree  of  inaccessibility  of  the  ground 
water  to  surface  plants,  trees,  and  pumps.  It  is  for  these  reasons  that 
the  idea  of  a  “shelter  belt”  of  trees  north  and  south  across  the  dry 

'  See  note  "  Recent  Dust  Storms”  elsewhere  in  this  number  of  the  Geographical  Review. 
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plains  had  a  wide  popular  ap^ieal.  Since  shady  forests  are  now  found 
in  the  heavier  rainfall  belts,  the  layman  concludes  that  we  have  only 
to  increase  the  extent  of  tree-covered  land  in  the  plains  country  and 
we  shall  have  improvt^d  the  climate.  It  is  the  purpose  of  this  paper  to 
examine  certain  climatic  ideas  now  current,  some  of  them  rooted  in 
exiH*rience  and  scientific  truth,  others  fundamentally  unsound. 


Fig.  I  —  Ranch  at  edge  of  Malheur  Valley,  Ore.,  with  alfalfa  on  irrigated  alluvium  and  gruinioa 
the  sage-covered  hills  of  the  background.  On  the  northern  edge  ol  the  desert  ic  country  of  Figure  14. 


The  Retreat  of  the  ('jLaciers 

A  striking  fact  bearing  upon  the  climate  of  the  United  States  has 
been  disclosed  by  the  Committee  on  Glaciers  of  the  American  Geo¬ 
physical  Union,*  It  has  l)een  found  that  the  glaciers  of  the  United 
States  have  Ix'en  in  retreat  for  a  numl>er  of  years  past.  The  only 
exceptions  are  the  glaciers  of  the  .Sierra  Nevada  of  California,  ad¬ 
vancing  since  1932  because  of  increased  snowfall  in  1931-1932.  The 
retreat  appears  to  have  lx*en  continuous  and  steady  since  a  time  before 
1850.  If  the  retreat  continues,  the  time  is  not  distant  when  most  of  the 
glaciers  of  our  western  ranges  will  have  disappeared  as  they  are  be- 
lieveel  te)  have  done  a  few  centuries  ago.  During  the  past  fifty  or 
sixty  years  probably  hundreds  of  small  cirque  glaciers  of  the  Sierra 
Nevada  have  disappeare^d.  Of  this  numlx*r  is  the  first  “living  glacier  " 
funder  Merct'd  IVak)  to  lx*  discovered  by  John  Muir,  in  1871.* 

Although  we  have  few  glaciers  in  the  United  States,  it  happens 
that  some  of  them  have  a  critical  relation  to  the  towns  and  farms  that 
de|)end  uixin  glacier-fed  mountain  streams.  The  city  of  Tacoma 
depends  ujxan  the  Nisqually  River  for  its  hydroelectric  power.  The 
river  depends  in  substantial  degree  upon  the  discharge  of  the  Nis¬ 
qually  Glacier.  In  the  seventy-five  years  from  1857  to  1933  this 

•  F.  E.  Matthes,  Chairman,  Trans.  Atner.  Grophys.  Union,  Fonrlrenth  Ann.  Xteetint,  .^prilib 
jS,  29,  lojj,  pp.  345-350. 

•  Ibid.,  Thirlernlh  Ann.  .Urrling,  April  28  and  20,  t(i32,  pp.  282-  287;  reference  on  p.  284. 
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glacier  retreated  3136  feet;  since  1918  the  retreat  has  been  926  feet/ and 
there  has  been  a  general  shrinkage  in  volume  as  well  as  in  length. 
Part  of  the  retreat  has  been  caused  by  the  diminished  rainfall  since 
i()oS;  part  of  it  is  probably  the  result  of  increased  ablation  with  a 
greater  number  of  hours  of  sunshine,  often  in  correlation  with  dimin- 
ishid  rainfall.  The  streamflow  of  the  past  seventy-five  years  repre- 


FiG.  2 — Strand  lines  on  border  of  Crump  Lake  six  miles  north  of  Adel  on  the  east  side  of  Warner 
Valley,  Ore.  .A  physical  record  of  a  fluctuating  lake  level.  The  highest  lines  are  200  feet  above  the 
present  surface  of  the  lake. 


sentt^d  not  merely  the  current  precipitation  but  also  rain  and  snow 
stored  as  ice.  This  stored  precipitation  was  thought  of  in  much 
the  way  that  a  stationary  savings  account  in  a  bank  is  regarded. 
Measurements  show  that  in  response  to  natural  causes  that  account 
has  l)een  in  fact  steadily  drawn  upon  for  some  decades.  We  can  do 
nothing  about  it,  since  the  advance  or  retreat  of  glaciers  is  beyond  our 
ability  to  stay.  It  is  obvious,  however,  that  if  the  process  goes  on  long 
enough  the  time  will  come  when  the  water  and  power  requirements  of 
the  city  cannot  lx*  met  from  this  source  alone. 

Is  there  any  indication  that  the  West  was  once  as  dry  as  now  and 
that  it  afterward  became  more  moist?  Is  this  a  temporary  drought  or 
a  sign  of  an  indefinitely  prolonged  dry  period  that  has  se,it  in?  Should 
f  we  l(H)k  upon  our  western  water  supply  as  permanently  diminished 
and  still  diminishing?  Can  we  infer  from  past  records  of  rainfall  fluc¬ 
tuation  that  the  present  pnx'ess  of  drying  up  will  be  halted  or  that  a 
[  reversal  will  take  place  and  we  shall  have  more  rain  in  the  next  few 
I  decades?  If  we  are  facing  more  severe  conditions  than  ever  before, 
I  does  this  call  for  extensive  new'  measures,  dislocation  of  population, 
?  and  permanent  abandonment  of  large  areas  once  covered  with  grass 
^  and  l(K'ally  occupied  by  farmers?  What  measures  can  I)e  taken  to 
I  prevent  or  offset  the  continued  bad  effects  of  drought? 

I  *  Rrport  of  the  Committee  on  (ilaciera,  19JJ-34,  F.  E.  Matthc*.  Chairman,  ibid.,  Ftfteenth  Ann. 

Utfitnt,  A  pril  26,  27,  28,  and  June  20,  21,  19  i4.  Part  2,  pp.  279-285;  reference  on  p.  280. 
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At  most  western  stations 
rainfall  records  have  not 
l)een  kept  for  a  long  enough 
period  of  time  to  warrant 
making  confident  prophec>. 
The  arid  and  semiarid  west¬ 
ern  parts  of  the  United 
States  have  relatively  fewer 
rainfall  stations  than  the 
rest  of  the  country,  and  not 
many  go  back  even  so  far  as 
8o  years.  There  are  those 
who  claim  that  the  great  ex¬ 
tension  of  settlement  in  the 
W  est  in  the  past  8o  years 
has  taken  place  in  a  period 
of  heavier  rainfall  and  that 
the  normal  condition  is  more 
desertic  than  during  the 
time  that  f>opulation  has  ad¬ 
vanced  beyond  the  looth 
meridian.  To  those  so 
minded  the  earlier  map? 
showing  “Great  American 
Desert”  written  across  the 
plains  of  western  Kansas 
Nebraska,  and  Texas  repre¬ 
sent  the  more  nearly  per¬ 
manent  condition.  In  their 
view  we  are  now  in  process  of 
returning  to  the  desertic  con¬ 
ditions  that  once  prevailed. 
.Science  means  inquiry:  facts  plus  logic.  It  means,  furthermore, 
an  open-mindedness  toward  the  facts.  If  we  approach  the  problem  in 
this  spirit  it  is  hard  to  be  positive  about  the  great  question  of  the 
degree  of  future  aridity  in  the  W  est.  The  main  conclusion  is  that  we 
ought  to  continue  gathering  records.  W’e  cannot  speed  up  the  seasons, 
so  the  prtK'ess  of  record  gathering  cannot  be  speeded  up!  But  we  can 
increase  the  numl)er  of  meteorological  stations,  and  we  can  do  a  ver\ 
great  deal  more  in  the  way  of  analyzing  records  already  in  hand. 


Fig.  3  -  Goose  Lake  as  mapped  by  the  Wheeler  Survey 
of  1877-1878  (see  footnote  6).  Reproduced  on  halt  scale, 
i.e.,  I  inch  to  8  miles.  The  42nd  parallel  crossing  the 
northern  end  of  the  lake  is  the  boundary  between  Oregon 
and  California. 


The  hwiDENCE  of  the  Lake  B.xsins 

During  the  dry  summers  of  1930  and  1932  I  traveled  through  the 
eleven  arid  and  semiarid  western  states  in  the  course  of  a  study  of 
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land  settlement.*  This  provided 
an  <)p|X)rtunity  to  examine  the 
fl(M>rsof  many  basin  lakes  that  were 
exiK)sed  to  view  for  the  first  time 
since  settlement  began  75  or  80 
vears  ago.  Several  of  these  lakes 
unexiHx'tedly  revealed  most  inter¬ 
esting  records.  (i(X)se  Lake,  lying 
partly  in  Oregon  and  partly  in  Cali¬ 
fornia  (Fig.  3),  had  always  lx*en 
said  by  the  old  settlers  to  have 
l)een  in  a  contracted  state  when 
the  forty-niners  and  other  early  mi¬ 
grants  crossed  the  region.  They  had 
driven  their  wagons  over  the  dry 
and  ex|X)sed  rt(x)r  of  the  southern 
part  of  (  icxjse  Lake.  There  has  Ix-en 
much  dispute  in  the  years  since 
then  concerning  the  place  of  cross¬ 
ing,  for  the  lake  flcxir  had  lx*en 
coverc*d  with  water  continuously 
since  the  first  settlements  were 
made.  1 1  w  as  also  rememliered  and 
rec'ordt*d  in  some  of  the  early  news- 
{)a|x*rs  that  the  forty-niners  said 
that  the  climate  of  their  day  was 
much  severer  than  anything  known 
since  then.  This  was  put  down  to 
desire  to  give  a  heroic  touch  to 
their  story. 

But  in  ic)i5  the  lake  border 
began  to  recede,  more  rapidly 
alM)ut  i()20.  At  last  the  flcx)r  was 
almost,  though  never  completely, 
dry.  Then  was  revealed  for  the 
first  time  the  wheel  tracks  of  th 
forty-niners  on  the  flcx)r  of  Cicx)se 


Fig.  s 


Fig.  4 — The  basin  of  Ci<H)se  Lake,  nearly 
dry  in  1930. 

Fig.  5 — Wagon  tracks  of  the  forty-niners 
across  the  flmir  of  (icxise  Lake  basin,  revealed 
for  the  first  time  in  the  recent  drought  peritxl. 
(Photograph  from  V'.  M.  Tanner,  Yellowstone 
Cut-Off  .Association.) 

“  wagons  upon  the  road  of  the 
.ake!  In  other  words,  after  the 


lake  basin  had  filled,  following  a  drought  ix*rifxl  that  included  1849, 
the  rtcKir  was  not  again  extxised  to  extensive  view  until  the  1920’s.  As 
far  as  this  basin  is  concerned,  there  seems  ncft  to  have  lx*en  so  severe 


a  drought  Wtween  1849  and  ic>20  as  that  which  followed  ic^20.  The 
^heeler  Survey  of  1877-1878*  shows  Lassen's  Trail  crossing  the  flcx)r 


‘Isaiah  Bowman:  Jordan  Country,  Geogr.  Ret.,  V’ol.  21,  1931.  pp.  22-55;  idem;  The  Pioneer 
fringe.  Amer.  Geogr.  .^oc.  Spedal  Puhl.  .Vo.  13,  1931. 

•United  States  C',eographical  Surveys  West  of  the  One  Hundredth  Meridian.  Topographical 
Atlas,  Sheet  No.  38  B. 
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of  Cjoose  Lake  near  the  southern  end,  and  wagon  tracks  have  been 
descrilH*d  on  the  peninsula  on  the  west  side  of  the  lake  as  shown  on 
the  Wheeler  maps  (Fig.  3). 

In  order  to  check  the  historical  record  there  were  assembled  from 
localities  in  the  general  region  of  (kK)se  Lake  several  scores  of  cross 
sections  of  trees  showing  annual  rings  of  growth,^  and  these  have  been 
analyzed  by  assistants  of  Dr.  A.  E.  Douglass  of  Tucson.  Figure  6 

'  SUNSPOT  CYCLES  ~ 

j - lO^ear  cycles — •-  I4^rc^s  (one 7y«ar  cycle)- » - l|i»^ear  grdes - .:ij 
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Fig.  6~  Sunspot  cycles  and  tree  growth.  In  the  upper  part  of  the  diagram  are  shown  the  dates  of 
change  in  the  lengths  of  successive  sunspot  cycles.  The  lower  diagram  is  a  composite  representation  of 
tree  records  in  central  Oregon  and  northeastern  California.  The  shaded  bands  represent  periods  in 
which  tree-rings  are  prevailingly  thin,  indicating  lighter  rainfall  and  a  lower  water  table.  .Mtematins 
blank  spaces  represent  periods  of  thicker  tree-rings,  greater  rainfall,  and  higher  water  table. 

is  a  generalized  diagram  based  on  the  analysis.  It  will  be  seen  from 
I  the  tree-ring  records  that  a  drought  period  set  in  about  1918  and  that 

.  it  was  so  general  and  severe  as  to  affect  immediately  the  thickness 

of  the  rings  of  growth  of  all  the  trees  in  that  vicinity.  These  trees 
grew  not  on  the  basin  fl(K)rs  but  on  the  slopes  and  under  condition^ 
that  made  them  jieculiarly  sensitive  to  changes  of  rainfall  and  ground- 
water  supply.  The  result  shows  us  exactly  what  happened  in  these 
cases.  Diminished  rainfall  resulted  in  diminished  ground-water 
supply,  in  the  very  great  shrinkage  of  the  lake,  and  in  starved  trees 
that  put  on  thin  rings  of  growth. 

If  we  go  back  in  the  tree-ring  record  to  a  time  l)efore  the  establish¬ 
ment  of  meteorological  stations,  we  find  that  at  no  time  after  1852 
has  there  l)een  such  general  agreement  among  the  tree  rings  concern¬ 
ing  diminished  rainfall  except  for  [Periods  of  two  or  three  years’  dura- 
I  tion.  When  we  turn  back  to  1851  we  find  that  we  are  approaching 

the  end  of  a  dry  period  that  lasted  from  1829  to  1852,  rising  to  a 
climax  al)out  1840.  Between  1795  and  1800  there  was  a  similar 
general  starvation  of  the  tret*s,  and  again  lx*tween  1727  and  I737- 
For  earlier  dates  the  record  is  not  so  clear.  W  e  do  not  know  why. 
The  absence  of  thin  rings  l>etween  1805  and  1829  seems  to  indicate 
a  distinct  and  exceptionally  moist  period  when,  we  may  supfiose. 

’Some  of  there  tree-ring  records  were  gathered  by  me  in  1930  and  1932.  others  by  Dr.  Ernst 
.\ntev8  in  1931  as  part  of  an  investigation  of  Great  Basin  lakes  sponsored  jointly  by  the  Camefif 
Institution  of  Washington  and  the  American  Geographical  Society.  The  latter  group  will  be  descnberf 
by  him  in  detail  in  articles  on  Great  Basin  tree  rings  and  rainfall  fluctuations  to  be  published  in  the 
near  future 
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sttdlinss  in  considerable  numljers  were  able  to  make  a  start  and 
whe  n  the  natural  grass  cover  once  more  crept  forward. 

A  second  lake  record  may  be  noted.  Northwest  of  Goose  Lake 
is  rule  Lake,  which  has  a  long  history  of  repeated  changes  in  area. 
In  Lost  River,  its  principal  feeder,  discharged  at  a  point  that 
was  later  submerged  as  the  lake  expanded.  Applegate,*  who  par¬ 
ticipated  in  the  emigration  of  1843,  was  in  the  Tule  region  in  1846. 
Writing  about  his  experiences  in  1877,  he  then  describes  the  lake  as 
having  been  rising  for  many  years  and  gives  something  more  than 
()  fet‘t  as  the  total  amount  of  the  rise.  By  referring  the  dates  1846 
and  1877  to  the  diagram  of  tree  rings  (Fig.  6)  we  see  that  the  earlier 
date  falls  in  the  period  of  protracted  drought  and  the  later  one  in  a 
time  of  at  least  normal  rainfall.  Applegate’s  report  on  the  changing 
levels  of  Tule  Lake  is  therefore  in  complete  harmony  with  the  tree¬ 
ring  record.  In  1884  Tule  Lake  had  an  area  of  150  square  miles,  but 
by  1924  the  lake  had  shrunk  to  about  half  that  area.  Since  1905 
the  state  as  a  whole  has  had  a  declining  amount  of  rainfall.  That 
successive  periods  of  contraction  and  expansion  mark  the  history  of 
the  lake  may  lx?  seen  from  the  |X)sition  and  extent  of  its  earlier  sedi¬ 
ments,  some  of  which  lie  below  the  lavas  of  the  region  and  others 
alK)ve,  the  latter  having  lx*en  deposited  presumably  in  late  Pleistocene 
or  in  Recent  time.® 

If  there  is  one  clear  conclusion  that  comes  out  of  the  evidence  of 
such  records  it  is  that  mankind  in  occupying  marginal  areas  of  the 
world  should  extend  and  intensify  record  keeping — of  rainfall,  ground 
water,  streamflow,  glacial  discharge,  snow  cover,  tree  rings.  It 
was  not  until  about  l8c)6  that  the  Division  of  Hydrography  of  the 
I  .  .S.  (ieological  Survey  began  systematically  to  gauge  the  western 
streams.  It  was  not  until  the  present  century  that  most  communities 
in  the  West  began  to  see  the  importance  of  keeping  a  record  of  changes 
in  the  ground-water  level.  The  vastness  of  the  underground  water 
supj)ly  seemed  to  indicate  that  they  could  go  on  pumping  it  out  forev  er 
in  undiminished  amount.  Now  we  see  that  over  a  large  part  of  the 
(ireat  Plains  we  have  lx?en  drawing  on  savings  just  as  we  have  done 
with  the  retreating  glaciers.  We  know  that  in  some  instances  either 
we  have  definitely  used  up  a  part  of  our  inheritance  of  ground  water 
or  our  present  agricultural  practices  have  steadily  lowered  the  supply 
hy  alarming  amounts.'®  Irrigation,  for  example,  spreads  upon  the 

•  Lindsay  Applegate:  Notes  and  Reminiscences  of  Laying  Out  and  Establishing  the  Old  Emigrant 
Road  into  Southern  fXegon  in  the  Year  1846,  Quarterly  Oregon  Hist.  Soc.,  VoL  33,  1931,  pp.  13-45, 
especially  p.  24 

•  M.  A.  Peacock:  The  Modoc  Lava  Field,  Northern  California,  Geogr.  Rev.,  V’oL  31,  1931.  PP- 
*S9-37S;  reference  on  p.  373. 

'•O.  E.  Meinzer:  Water-supply  Conditions  in  the  Drought-stricken  Regions,  Public  Works, 
'ol.  65,  1934,  pp.  19-30.  See  other  instances  in  southern  California  in  H.  F.  Raup:  Land  Use  and 
Water  Supply  Problems  in  Southern  California:  The  Case  of  the  Perris  Valley,  Geogr.  Ret.,  V’oL  33, 
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fields  water  that  will  l>e  evaporated  in  large  jiart — thus  permitting 
less  of  it  than  formerly  to  sink  into  the  soil  to  replenish  the  ground 
water. 

W  hen  the  water  table  is  lowered  it  is  necessary  to  deepen  wells 
everywhere.  The  deeper  the  well  the  more  expensive  it  is  to  raise  the 
water  to  the  surface — exj^ensive  in  human  energy  if  the  pump  is 
oix*rated  by  hand,  expensive  in  machinery  and  gasoline  if  it  is  operated 
by  either  wind  or  motor.  In  many  places  in  the  West  wells  are  so 
deep  and  the  cost  of  gasoline  for  motor-driven  pumps  so  high  that  a 
gallon  of  water  costs  as  much  as  a  gallon  of  gasoline!  Merely  deepen¬ 
ing  wells  and  pursuing  the  retreating  ground  water  is  not  enough. 
In  some  cases  the  ground-water  layer  has  actually  been  pumped  dr\’. 

The  Rainfall  Curve 

There  is  no  such  thing  as  a  regular  cyclic  change  in  the  rainfall  of 
the  I’nited  States.  There  is  a  "wave-like”  progression  of  the  rainfall 
curve  for  any  one  station,  but  there  is  no  “apparent  conformity  to 
any  law  of  succession.  That  is  to  say,  the  change  from  dry  to  wet 
or  wet  to  dry  is  comparatively  uniform  in  progress,  but  the  time  inter¬ 
vals  are  decidtKily  irregular  (Fig.  7).  This  is  not  the  only  difficulty. 
The  regions  of  the  United  States  vary'  in  phase:  that  is,  when  one 
region  is  enjoying  an  increase  of  rainfall  another  may  be  suffering  a 
decrease.  If  the  intervals  of  greater  rainfall  are  taken  as  40,  60,  or  80 
years  in  length,  and  the  peri(Kls  of  protracted  drought  5  to  12  years  in 
length,  we  may  ask:  "For  what  are  we  now  planning  and  building— 
for  the  more  limited  jieriod  of  drought  or  for  the  longer  period  of  greater 
rainfall?”  We  do  not  depopulate  the  Lower  Alluvial  V’^alley  of  the 
Mississippi  lx*cause  there  are  occasional  fl(Kxls.  We  know  that  the 
Hoods  will  destroy  some  farm  land,  carry  away  houses,  drown  some  of 
the  livestock,  and  drive  out  i>eople  temporarily.  But  we  also  know 
that  these  burdens  can  be  borne  either  by'  the  local  inhabitants  or  by 
the  larger  communities  of  which  they'  are  a  part  Ixjcause  the  Hoods 
come  only  at  intervals.  In  the  {leriod  in  which  there  are  no  floods 
the  crops  that  are  raised  restore  the  livestock  and  the  farm  buildings 
and  reassure  the  ix?ople.  In  the  meantime,  there  are  built  an  increas¬ 
ing  number  of  protectiv'e  levees  and  extended  drainage  and  water- 
impounding  works.  In  spite  of  the  earthquake  hazard  of  California, 
w  hich  all  recognize  and  which  all  know  will  mean  death  and  property 
destruction  for  srrme  persons  at  a  future  time,  the  state  continues  to 
grow  in  population.  The  hazards  are  accepted  as  a  necessary  part  of 
life  in  that  region,  though  measures  are  constantly  applied  to  the 
minimizing  of  risk. 

"  J.  B.  Kincer:  Precipitation  Trends.  Bull.  .Amrr.  Mrleorol.  Soc.,  Vol.  is.  1934.  pp.  I9t-*W' 
reference  on  p.  191. 
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Applied  to  the  submarginal  lands  of  the  West,  this  means  that 
we  have  to  balance  longer  periods  of  fairly  good  years  against  shorter 
p«  ri(xls  of  bad  years.  The  records  are  not  abundant  and  reliable 
enough  for  us  to  say  at  the  present  time  how  far  we  should  go  in  draw¬ 
ing  |)opulation  off  the  land  or  in  building  dams  and  contriving  other 
storage  schemes  in  areas  of  deficient  water  supply.  We  do  know' 
this,  that  the  Ijeneficial  effects  of  dam  building,  tree  planting,  and  the 


niorr  than  normal  rainfall.  The  surface  of  the  ground  water  rises  and  falls  (with  lag)  in  sympathy  with 
rainfall  variability.  The  heavy  horizontal  line  indicates  mean  annual  rainfall,  27.3  inches.  (Diagram 
supplied  by  the  U.  S.  Weather  Bureau.) 

like  encourage  us  to  believe  that  we  are  on  the  right  track  when  we 
extend  these  beneficent  operations  in  places  or  within  areas  where 
scientific  studies  indicate  the  greatest  possibilities  of  success  and  where 
the  population  can  profitably  remain  if  the  risk  be  reduced. 

How  Far  Can  Science  Go? 

It  is  sometimes  assumed  that  the  answer  to  the  question  of  so- 
called  ixTinanent  settlement  in  areas  of  risk  is  to  be  found  in  economic 
conditions  alone  or  in  physical  conditions  alone.  Only  the  amateur 
can  think  this  way.  I*hysical  conditions  and  economic  and  social 
conditions  dovetail.  All  economic  opportunities  rest  in  the  last 
analysis  on  the  land  and  its  wealth  in  the  form  of  agricultural  soil 
fertility,  minerals,  grass  and  forest  grow  th,  and  water  supply. 

The  climatic  facts  alone  are  not  going  to  decide  which  parts  of  the 
West  will  lx*  ix*rmanently  inhabited.  Those  submarginal  areas  that 
have  lowest  reliability  of  rainfall  and  that  have  the  prxjrest  soil  and 
the  roughest  surface  and  lie  farthest  from  transixirtation  lines  should 
lx*  abandoned  first  of  all.  The  word  “abandoned”  is  used  only  in  a 
relative  senst*.  Such  areas  may  have  land  suitable  for  grazing  if  not  for 
grain.  .Access  to  transixirtation  lines  is  not  so  imix)rtant  in  the  live- 
stfK'k  industry,  since,  for  reasonable  distances,  the  product  can  lx* 
walked  to  market  or  to  a  railway.  Motor  transpr^rt  and  roads  have  im¬ 
proved  so  greatly  that  livestock  is  often  transpr)rted  a  hundred  or  two 
hundred  miles  from  ranch  to  market.*-  In  i()32,  when  wheat  was  sell- 

”  Bowman,  The  Pioneer  Fringe,  p.  70 
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ing  at  24  cents  a  bushel  at  Dawson  Creek  in  the  Peace  River  District  of 
British  Columbia,  the  limit  of  haulage  was  set  by  the  price.  There 
were  beautiful  fields  of  wheat  80  or  90  miles  from  the  railway,  but  it 
cost  twice  as  much  to  haul  the  product  to  the  railway  as  the  farmer 
could  get  for  the  crop  when  he  delivered  it  to  the  elevator!  It  was 
better  to  grow  grain  on  poorer  land  nearer  the  railway.  Thirty  miles 
was  considered  alxmt  the  limit  for  haulage  for  much  of  the  wheat  coun¬ 
try  in  the  High  Plains  in  1930;  yet  some  farmers  were  hauling  wheat 
60  miles  to  the  railway  and  making  a  small  profit  by  selling  at  60  cents 
a  bushel. 

It  cannot  be  assumed  that  because  we  do  not  need  all  of  our  agri¬ 
cultural  land  at  the  present  time  we  shall  not  need  it  in  the  future. 
Today  there  is  only  one  acre  of  first-class  land  per  inhabitant  of  the 
United  States,  and  only  one  additional  acre  of  second-class  land; 
marginal,  submarginal,  and  doubtful  land  amounts  to  five  acres  per 
Ix*rson  and  desert  or  otherwise  useless  land,  six  acres.  The  federal 
government  has  embarked  upon  a  scheme  for  the  purchase  of  sub¬ 
marginal  land.  Anyone  who  has  examined  at  first  hand  some  of  the 
precarious  homesteads  in  the  semiarid  and  arid  W  est  will  agree  that  it 
is  better  to  buy  out  a  family  and  subsidize  it  for  a  fresh  start  than  to 
supply  it  with  food  four  years  out  of  five  as  a  measure  of  charity. 
W  hen  whole  counties  are  in  distress  and  require  state  or  national 
help  for  a  jieritxl  of  years  it  is  time  that  at  least  experimental  efforts 
l)e  made  to  improve  the  lot  of  the  settler.  Rural  slums  are  as  definite 
a  menace  as  city  slums. 

It  can  safely  l)e  said  that  some  of  the  land  that  will  I)e  purchased 
under  any  present  national  scheme  will  some  day  be  resold  to  settlers 
because  of  increasing  rainfall  over  a  period  long  enough  to  hearten  the 
lK)lder  spirits  and  lead  again  to  a  forward  push  of  settlememt.  It 
can  lx*  predicted  with  complete  assurance  that  memlx*rs  of  Congress 
will  rise  thirty,  forty  ,  or  fifty  years  from  now  and  declaim  against  the 
shortsightedness  of  the  legislatures  and  leaders  of  1934-1935  who 
talked  as  if  the  whole  W  est  were  becoming  a  desert  once  more,  the 
grasslands  ix*rmanently  destroyed,  the  ground-water  level  perma¬ 
nently  lowered,  and  the  land  faced  with  permanent  disaster. 

Nature  has  an  answer  to  the  prophets  of  disaster  whose  gestures 
are  tex)  wide.  “The  forces  of  life”  hav^e  a  curious  way  of  ridiculing 
our  prophecies.  W  hen  we  think  that  everything  is  improving  steadily, 
we  are  disillusioned  by  disaster.  After  y  ears  of  hardship,  when  we  see 
ix*rmanent  ruin  about  us,  Nature  picks  up  again  and  surprises  us  with 
her  lx*neficence.  There  is  in  preparation  a  so-called  “Atlas  of  Calami¬ 
ties.”  An  essay’  should  accompany  it  entitled  “Calamities  That 
Nev  er  Hapix*ned.  ”  Nature’s  time  schedule  seems  to  be  made  up  only 
a  little  way  ahead. 

W'e  s|x*ak  of  climatic  changes  as  cy’clic  in  character.  If  the  cycles 
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Fig.  10 

Fii..  8  — I.<)okinR  east  between  the  South  Platte  and  the  North  Platte  over  typical  countryside  in 
western  Nebraska.  Marginal  agriculture  on  locally  favorable  tracts. 

Fig.  g  Original  sod  cover  of  flat-topped  High  Plains  of  western  Kansas,  8o  miles  north  of  Garden 
City 

Fig.  10— Tree-lined  drainage  courses  of  the  plains  country  of  northwestern  Kansas  near  .-Xtwood. 
No  trees  grow  uptm  the  broad,  flat,  naturally  grass-covered  interfluves. 
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were  regular  in  the  past,  we  could  predict  them  by  the  simple  process 
of  carrying  the  pattern  of  our  curves  forward,  rnfortunately,  this 
is  not  the  case.  The  sunspot  cycles  themselves  have  changed  in  length. 
Tp  to  1645  they  occurred  in  ii-year  |)ericxis;  from  1645  to  1715  they 
“faded  out”;**  between  174H  and  1788  there  were  four  complete 
sunsjx)t  cycles  of  almost  10  years  each;  between  1788  and  1837,  three 
complete  cycles  of  14  years  each  and  one  cycle  of  7  years.  W  hat  caused 
the  change?  No  one  knows.  W  ill  they  change  in  phase  again  and  go 
down  to  7  or  up  to  14?  No  one  knows.  All  that  we  do  know  is  that 
natural  changes  in  climatic  conditions  seem  inevitable  and  that  they 
are  irregular  whatever  their  cause.  Changes  in  solar  radiation  cannot 
be  the  whole  cause  of  climatic  changes  or  the  forces  involved  must 
have  curiously  variable  effects,  in  v  iew  of  the  lack  of  correspondence 
in  cycle  phase  when  we  compare  rainfall  figures  or  tree  rings  from 
different  regions.  Record  keeping  and  analysis  may  reveal  a  clue  to 
the  apparently  complex  causes  of  climatic  change.  The  power  of 
forecast  may  one  day  l>e  ours.  As  yet  it  eludes  us. 

The  physical  geography  and  climatology  of  a  region  are  of  first 
imjxtrtance  lx*cause  they  show  where  economic  effort  of  a  given  type 
should  be  concentrated.  The  less  extreme  climatic  conditions  of 
former  years  in  the  West  will  in  all  probability  come  again.  The 
grass  cover  may  l)e  jx^rmanently  destroyed  in  some  places.  Where 
are  the  places?  Science  is  attempting  to  find  out.  Science  is  investi¬ 
gating  the  local  climatology'  of  the  region,  the  little  climatic  regions. 
Some  will  appear  as  permanently  tcx)  risky  for  agriculture;  others  will 
show  that  only'  a  moderate  degree  of  risk  is  involved  in  their  agricul¬ 
tural  occupation.  There  is  also  the  question  of  secular  or  long-range 
changes  in  climate.  Is  the  earth  as  a  whole  lx*coming  hotter  and 
drier  or  colder  and  more  moist?  The  Ice  Age  ended  25,(xx)  years  ago 
and  began  ix*rhaps  a  million  or  several  million  years  ago.  The  longest 
rainfall  record  in  the  United  States  is  121  years  (New  Bedford. 
Conn.)  or  196  years  if  a  discontinuous  record  is  taken  (Charleston, 
S.  C.).  It  is  uninformed  boldness,  not  science,  that  ventures  long- 
range  prediction  uix)n  this  short  record,  however  valuable  the  existing 
/  records  may  prove  to  lx*  for  short-range  prediction.  One  can  safely 

predict  for  our  dry  West  a  rainfall  heavier  than  that  of  the  present. 
One  can  also  lx*  sure  that  this  will  come  in  a  very'  few  years;  and  even 
that  its  return  is  near,  if  our  weather  records  mean  anything  at  all. 

Climatic  Variations 

A  graphic  expression  of  the  variability  of  climate  is  given  in  the 
st*ries  of  maps  elsewhere  in  this  issue  of  the  Geographical 

'•  .\.  E.  Douglass:  Climatic  Cycles  and  Tree-Growth,  Carnegie  Instn.  Publ.  So.  jSq,  V'ol.  2. 

*  P.  133 

•*  H.  M.  Kendall:  Notes  on  Climatic  Boundaries  in  the  Eastern  United  States,  pp  ii7  to  IM- 


Kici.  II — Abandoned  ranch  buildings  near  Horse  Lake,  northeastern  California,  in  a  region  of  mar¬ 
ginal  agriculture. 

^  IG.  12 — Forested  mountain  border  on  left  (Sierra  Nevada  foothills),  irrigation  in  right  background, 
desert  to  right  of  photograph.  Laniking  north  between  Reno  and  Carson  City,  Nevada. 

Fig.  13 — Light  soil,  locally  windblown,  in  country  west  of  Pasco,  Washington,  north  of  the  Columbia 
River.  Green  and  purple  sage  and  greasewood.  Submarginal  agriculture  on  local  tracts  interspersed 
with  grazing  lands. 
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They  emphasize  the  conception  of  a  climatic  boundary  as  the  mean 
position  of  a  transition  l)elt  rather  than  as  a  rigidly  placed  line.  All 
our  climatic  belts  expand  and  contract.  In  individual  years  a  third  of 
the  United  States  may  l)e  "desert.”  It  was  once  the  fashion  to  laugh 
at  the  extension  of  the  phrase  "(ireat  American  Desert”  upon  our 
maps  across  the  High  Plains  of  western  Kansas  and  the  Panhandle 
of  Texas  (Fig.  14).  The  past  few  years  suggest  that  in  Long’s  day 
(1819-20)'^  and  in  Fremont’s  day  (1842-44)**  it  may  not  have  been 
so  f(X)lish.  Coming  out  of  the  timlx?red  Mississippi  Valley,  Long  saw 
nineteen-twentieths  of  the  surface  in  the  Osage- Missouri  region 
covered  with  prairie.*’  The  sea  of  grass  farther  west — timberless, 
vast — naturally  insjiirtxl  extravagant  terms  in  contrast.  There  were 
actually  drier  times  in  Fremont’s  day,  if  the  record  of  the  tree  rings 
and  the  Great  Basin  lakes  means  anything.  Now  another  long  dry- 
period  has  come — not  only  for  the  (ireat  Basin,  including  eastern 
Oregon  and  Washington,  but  also  for  the  central  plains  (Fig.  6). 
But  wet  or  dry,  the  grass  cover  of  plains  and  prairies  east  of  the 
Rockies  is  now  broken  by  the  plow  to  an  extent  never  l)efore  known 
since  the  white  man  discovered  the  prairies.  This  entails  permanent 
injury  to  topsoil  and  a  |x*rmanently  lower  water  table  unless  we  reseed 
the  land  where  the  damage  is  serious  and  change  our  type  of  land  use 
at  least  hx'ally. 

The  areas  with  which  we  are  here  concerned  are  so  large  and  the 
bad  effects  of  s<xl  destruction  so  widespread  that  no  l(x:al,  county, 
or  state  measures  will  suffice.  Co()iH*ratjve  measures  are  required, 
such  as  irrigation  and  reclamation  measures  of  conventional  type. 
Although  we  cannot  change  the  climate  of  the  future,  we  can  protert 
ourselves  from  its  economically  worst  effects.  'Fhere  will  lx*  for 
some  time  to  come  a  rather  constant  shifting  of  agricultural  settle¬ 
ment  and  land  use  due  to  the  play'  of  economic  forces.  Farmers 
deplore  2o-cent  wheat  as  much  as  a  lo-inch  rainfall  where  20  inches  of 
rain  are  customary.  A  severe  drop  in  the  market  price  of  grain  may 
lx*  as  serious  as  a  drought.  The  marginal  farmer  is  not  self-contained 
to  the  degree  that  the  early  st*ttlers  were.  He  needs  expensive  ma¬ 
chinery,  his  land  is  taxed  more  heavily  than  was  that  of  the  pioneers, 
and  he  and  his  family  have  a  standard  of  living  to  maintain.  W’e  are 
not  yet  able  to  draw  a  line  uix)n  the  map  confidently  and  say  that, 
given  a  set  of  economic  postulates  (including  a  given  standard  of 
living  and  a  given  market  price  for  product),  that  line  represents  the 
limit  of  permanent  agriculture.  Back  of  the  answer  are  population 
pre*ssure,  future  living  standards,  world  market  conditions,  and  other 
unknowns  as  well  as  climatic  v'ariability. 

>*  R.  G.  Thwaites,  edit.:  Early  Western  Travels.  1748-1846,  V'ol.  17,  Cleveland,  1905.  P- 

J.  C.  Fremont:  Report  of  the  Exploring  Expedition  to  the  Rocky  Mountains  in  the  Year  184^, 
and  to  Oregon  and  North  California  in  the  Years  i843-'44,  Washington,  1845. 

Thwaites,  op.  cil.,  p.  123. 
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Not  being  certain  that  the  water  table  will  rise  again  by  any  given 
amount,  or  the  glaciers  adv^ance  to  their  former  positions,  or  the  rains 
l)ecome  as  heavy  as  at  one  time  in  the  past,  or  the  soil  become  as 
fixed  as  it  was  when  the  sod  cover  was  unbroken,  xve  are  bound  to  take 
preventive  measures.  It  is  senseless  to  let  floodwaters  drain  away 
to  the  sea  if  we  need  them  for  irrigation  and  power  development. 
This  is  not  only  a  matter  of  present  kilowatts  but  also  a  matter  of 
jiround  water  and  wells  in  the  long  future  and  over  a  vast  area,  a  matter 
of  soil  erosion  and  {jopulation  [X)tential. 

The  Climatic  Map  of  the  United  States 

There  are  so  many  ways  of  describing  rainfall  that  the  selection 
of  a  method  or  a  combination  of  methods  in  analyzing  rainfall  records 
is  a  matter  of  first  imjxmtance  if  we  have  specific  agricultural  objec¬ 
tives  in  view.  Annual  and  seasonal  rainfall,  intensity  of  rainfall, 
length  of  growing  season,  soil  absorption,  ground  cover,  evaporation 
rate — all  are  in  constantly  varying  relation  and  intensity.  The 
effectiveness  of  rainfall  is  determined  only  by  rigorous  experimentation 
in  tyjK*  areas,  and  the  results  have  only  local  application.  This  is  a 
matter  of  the  greatest  imjxmtance.  It  is  pr)ssible  to  divide  the  United 
States  into  rainfall  provinces  according  to  averages  extending  back 
to  the  Ix'ginnings  of  the  records,  whether  these  lx*ginnings  are  remote 
or  recent.  This  gives  us  the  usual  generalized  so-called  "normal 
rainfall”  map.  From  it  we  see  that  the  eastern  half  of  the  country 
is  in  general  moist,  the  western  in  general  dry,  and  that  in  the  south¬ 
western  section  is  territory  that  may  lx*  descrilxxl  as  desert. 

(fent'ralizations  of  this  tyix*  are  of  very  little  value  except  in  a 
first  elementary  approach.  As  a  working  basis  for  analyzing  agricul¬ 
tural  or  grazing  activities,  or  as  a  means  of  understanding  e.xceptional 
drought  conditions,  such  a  map  is  almost  without  value.  The  kinri 
of  map  that  we  retjuire  Un  practical  pur|X)ses  is  one  showing  in  detail 
what  ha|)|X‘ns  to  rainfall  on  its  way  to  r<x)ts  and  ground  water  and  how 
often  it  hapfx'ns.  The  catastrophic  years  must  lx*  shown  as  well  as 
the  normal  years. 

l  igure  14  shows  a  complex  series  of  lines  in  the  middle  part  of  the 
1  nited  States.  It  is  the  significance  and  relationship  of  these  lines 
that  give  the  map  broad  diagnostic  value.  It  is  drawn  to  show  how 
far  aw  ay  from  a  simple  generalized  map  of  the  United  States  we  must 
go  to  arrive  at  a  realistic  knowledge  of  the  agricultural  effectiveness 
of  rainfall,  locality  by  Irx'ality.  F'ast  of  the  Mississippi  the  problem 
of  rainfall  is  rarely  a  critical  one.  The  only  exception  is  the  territory 
comprising  Illinois,  Indiana,  and  the  parts  of  Ohio  and  Kentucky 
enclosed  by  the  broken  line  that  forms  a  loop  south  of  the  Great  Lakes 
region.  In  that  section  there  are  occasional  extensions  of  drought 
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conditions  that  mark  out  a  special  climatic  subprovince  unlike  any¬ 
thing  elsewhere  east  of  the  Mississippi.  Between  the  Mississippi  River 
and  the  Rocky  Mountains  there  is  a  broad  belt  of  country  that  suffers 
from  increasing  risk  of  crop  failure.  The  drought  of  the  immediate 
past  has  afflicted  it  more  severely,  the  area  affected  has  been  larger, 
and  the  drought  has  lasted  longer  than  in  any  earlier  period  since 
meteorological  stations  were  established  west  of  the  Mississippi.  In 
addition,  extremely  high  temperatures  accompanied  the  drought,  and 
the  combination  was  especially  destructive. 

From  east  to  west  in  Figure  14  are  four  north-south  lines  that 
represent  four  different  ways  of  expressing  the  change  from  more 
favorable  to  less  favorable  conditions  westward  from  the  central  axis 
of  the  Mississippi  X’alley.  A  moment’s  study  of  each  will  show’  w’hy 
the  climatic  and  agricultural  crises  have  conjointly  reached  so  sharp 
a  climax  in  the  states  of  the  Great  Plains. 

Fine  i  represents  the  limit  of  the  so-called  dry  years  as  described 
by  Russell.'*  East  of  that  line  in  the  period  1901  to  1920  there  w’ere 
no  so-called  dry  years.'*  In  both  1910  and  1913  there  was  widespread 
drought,  but  the  1910  drought  was  more  intense.  Thus  it  is  not 
merely  the  extent  of  the  drought  that  gives  it  its  human  im{X)rtance. 
\  sharp  desert  year  may  have  more  effect  on  crops,  tree  seedlings, 
and  soil  erosion  than  half  a  dozen  normally  moist  years.  Likewise, 
a  single  exceptionally  wet  year  may  start  a  grass  cover  that  will  sur¬ 
vive  less  favorable  years.  The  tree-ring  records  seem  to  show’  that  in 
many  forested  areas  in  the  West  the  seedlings  got  started  in  a  [)eriod 
of  greater  rainfall,  the  subsequent  forest  surviving  peri(xls  of  drought 
in  which  seedlings  could  not  get  started. 

Between  Line  I  and  the  Rockies  the  territory  may  be  thought  of 
as  divided  into  an  eastern  portion  and  a  western  portion.  The  eastern 
has  had  dry  years  in  the  ix*ri(xl  H)oi  to  1920  not  more,  and  generally 
less,  than  half  the  time.  The  western  has  had  dry  years  in  some  sec¬ 
tions  half  the  time  and  in  other  sections  all  the  time. 

Line  2  on  the  map  indicates  a  division  l)etween  an  eastern  section 
and  a  western  section  of  the  country  that  takes  into  account  per¬ 
centage  departures  from  annual  rainfall,  relief,  latitude,  the  incidence 
of  summer  thundershowers,  duration  of  frozen  ground,  snowfall,  and 
other  factors.  West  of  Line  2  there  is  an  increase  in  rain  variability 
and,  almost  up  to  the  Rockies,  a  decrease  in  the  annual  rainfall. 

Line  3  represents  the  division  l)etw’een  the  so-called  humid  East  and 
the  arid  West  on  still  another  basis,  that  developed  by  Thorn thwaite.'"’ 

'•  R.  J.  Russell:  Dry  Climates  of  the  United  States;  II,  Frequency  of  Dry  and  Desert  Years 
1901-20,  Unh.  of  California  Pubis,  in  Grogr.,  V’ol.  s.  No.  s,  1932,  pp.  245-274. 

Hor  those  with  a  technical  knowledge  of  climatology  it  may  be  noted  that  a  dry  year  is  defined 
by  Russell  according  to  Kuppen's  classification  with  slight  changes  that  recognize  nine  types  of  effective 
precipitation  regime. 

’*C.  W.  Thornthwaite:  The  Climates  of  North  .America  .According  to  a  New  Classification, 
C’togr.  Rrt.,  Vol.  21,  1931,  pp.  633-655,  especially  Plate  3  and  the  method  employed  on  p.  643. 
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This  is  based  ujxrn  the  precipitation  efifectiveness,  as  related  to  tem¬ 
perature,  for  a  period  of  years  and  therefore  lies  farther  west  than 
Lines  i  and  2. 

Line  4  represents  a  division  between  territory  having  no  desert 
years  (east)  and  that  having  an  occasional  desert  year  (west).  Be¬ 
tween  Line  4  and  the  Rockies  we  may  expect  to  find  in  any  given 
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Fig.  is — DiaKram,  alter  Russell  (see  footnote  i8),  showing  the  prevalence  of  desert,  steppe,  and 
humid  years  in  the  western  United  States  (see  key  map)  in  the  period  1901-1920.  The  classification 
is  based  on  the  records  of  569  stations  and  the  limiting  values  are  defined  thus:  "at  the  mean  annua! 
temperature  of  55°  F.  places  receiving  between  9.5  and  14.0  inches  are  classed  as  Steppe  .  .  .  those 
receiving  less  than  9.5  inches  as  Desert.  .  .  .  At  70®  F.,  Desert  areas  may  receive  as  much  as  13  inchet 
of  precipitation.”  (R.  J.  Russell:  Climates  of  California,  U>$ir.  of  California  Pubis,  in  Geotr.,  Vol.  1. 
No.  4,  1926,  p.  76.) 


subregion  a  number  of  years  out  of  the  20  involved  in  this  study  that 
have  experienced  desert  conditions. 

Taking  the  whole  crosshatched  area  between  Line  2  and  the  Pacific 
on  the  west  or  the  Rio  Grande  on  the  south,  we  have  a  broad  stretch 
of  country  in  which  the  so-called  submarginal  lands  are  found.  Given 
unfavorable  soil  conditions,  these  submarginal  lands  may  lie  as  far 
east  as  Line  2.  In  the  main,  however,  they  lie  west  of  Line  3;  and 
most  of  them  lie  west  of  Line  4.  We  may  omit  consideration  of  the 
southwestern  part  of  the  Lnited  States  that  is  left  blank,  l^ecause, 
except  locally,  the  plains  portion  of  this  territory  is  desertic  or  steppe¬ 
like  and  agriculture  defiends on  local  irrigation.  It  is  the  crosshatched 
area  that  contains  the  local  territories  in  which  dry  farming  has  been 
practiced  to  offset  the  hazard  not  only  of  regular  dryness  but  of  re¬ 
current  exceptional  dryness.  In  the  southwestern  section,  the  problem 
of  land  occupation  is  a  problem  in  water  engineering  rather  than  dry 
farming  and  extensive  cultivation.  Mountains,  lakes,  lava  flows, 
etc.,  excluded,  the  crosshatched  area  represents  territory  in  which  the 
risk  of  drought  is  great  enough  to  enforce  special  modes  of  tillage.  The 
eastern  margin  is  an  exception.  There  drought  affects  the  amount  of 
the  crop  but  is  not  severe  enough  to  require  special  mcxies  of  tillage 
except  at  long  interv'als. 

Beginning  in  U)05  noteworthy  changes  took  place  in  the  rainfall 
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regime  of  this  territory,  and  these  changes  illustrate  one  of  the  great 
problems  of  agricultural  meteorology — to  know  through  more  ex¬ 
tended  rainfall  observations  and  deeper  analysis  what  lies  back  of  the 
strange  contrast  lietween  the  rainfall  trends  of  adjoining  sections 
of  the  country.  In  1930-1931-1932  southeastern  Colorado  and 
the  extreme  western  part  of  Kansas  enjoyed  exceptionally  heavy  rain¬ 
fall.  An  examination  of  the  records  of  the  weather  stations  shows  that 
thest'  favorable  conditions  were  shared  by  a  wide  extent  of  country 
reaching  from  western  Kansas  and  Nebraska  westward  and  northwest¬ 
ward  to  include  all  of  Colorado,  Wyoming,  Idaho,  and  the  western  part 
of  Montana.  Fiast  of  that  territory  there  i.as  been  on  the  whole  a  de¬ 
cline  in  the  rainfall  of  the  shaded  area  from  1905  to  1934.  Ir*  the  same 
I  period  the  states  of  Oregon  and  Washington  and  a  part  of  northern 

*  California  also  showed  a  decline  broken  only  by  single  years  of  sub¬ 

stantially  greater  rainfall  at  moderately  long  intervals.  Between  these 
I  two  great  areas  of  declining  rainfall  and  lying  astride  the  Rocky  Moun- 

■  tain  Cordillera  is  a  broad  area  (stippled  on  Fig.  14)  with  increasing 

rainfall  since  1905  as  contrasted  with  the  preceding  period  of  twenty- 
I  five  or  thirty  years  of  smaller  rainfall.  The  state  of  Oklahoma  has 
,  also  had  an  increasing  amount  of  rainfall  since  1905. 

The  moral  of  this  brief  examination  of  critical  climatological  lines 
I  ui)on  the  map  of  the  United  States  seems  to  be  rather  plain.  First,  we 
have  no  one  m(xle  of  analyzing  rainfall  that  will  give  us  a  result  having 
immtxliate  application  to  all  forms  of  agriculture  in  all  latitudes  north 
and  south  across  the  United  States.  We  are  not  able  to  tell  the  position 
and  extent  of  lx*lts  of  heavier  rainfall  in  the  future  or  whether  they 
will  disapi^ear  altogether  for  a  time.  Finally,  we  do  not  know  whether 
I  we  are  in  an  ascending  or  a  descending  phase  of  a  long-range  change  in 
climate.  The  extreme  severity  of  the  drought  of  the  past  two  years 
in  the  (ireat  Plains  region  cannot  l)e  taken  to  indicate  that  conditions 
!  are  worse  than  they  may  have  been  a  hundred  or  two  hundred  years 
j  ago  Ix'fore  record-keeping  began. 

^  1  We  must  continue  to  employ  different  forms  of  expression  for  repre- 
senting  different  aspects  of  the  climate  if  we  are  to  relate  it  to  agri- 
;1  cultural  realities  region  by  region.  By  the  same  token,  the  analysis 

’I  of  rainfall  records,  region  by  region,  must  continue  at  an  accelerated 

pace,  in  still  more  variable  forms,  and  for  longer  periods.  Only  thus 
1  can  we  expect  to  obtain  a  more  accurate  expression  for  the  degree  of 

£ '  risk  involved  in  living  in  any  part  of  the  semiarid  region  that  contains 

w  submarginal  land  upon  which,  through  the  technique  of  dry  farming 

jS  and  because  of  the  temporarily  high  price  of  grain,  settlement  became 

M  overextended. 


THE  SETTLEMENT  OF  THE  PEACE  RIVER 
COUNTRY* 

Henry  M.  Leppard 
University  of  Chicago 

Detached  from  the  main  mass  of  the  Canadian  population 
is  a  group  of  some  50,000  people  in  the  Peace  River  Country 
whose  situation  is  obviously  interesting  on  account  of  its  re¬ 
moteness  and  northerly  position.  Were  settlement  of  this  country 
a  proposal  instead  of  a  matter  largely  accomplished,  action  would 
undoubtedly  l)e  deferred.  As  many  of  the  settlers  themselves  admit, 
the  region  was  settled  “years  too  soon.”  What  are  the  facts  in  the 
case? 

The  IVace  River  Country  has  no  fixed  or  even  generally  accepted 
Ixrundaries  but  occupies  roughly  the  west-central  part  of  the  northern 
half  of  Allterta  and  the  adjoining  section  of  British  Columbia.  Esti¬ 
mates  of  the  area  of  the  region  range  from  slightly  less  than  100,000 
square  miles  to  nearly  I50,(kh)  square  miles.  The  lower  figure,  which 
applies  in  a  general  way  to  the  drainage  basin  of  the  I’eace  River  prop¬ 
er,  may  l>e  taken,  however,  as  the  approximate  area  of  the  Peace  River 
Country  considered  for  purposes  of  agricultural  settlement.  Its 
jM)pulation  of  nearly  50, (xx)  white  jx^rsons  (iq3i)  was  reached  in  two 
and  a  half  decades  of  settlement.  Invasion  by  the  farmer  did  not  begin 
till  some  years  after  ii)(X),  though  something  of  the  |X)tentialities  of 
the  area  had  long  Ix^en  known.  In  the  last  decades  of  the  eighteenth 
century  the  territory  was  ix*netrated  by’  the  fur  traders.  Alexander 
Mackenzie’s  ex|x*dition  of  1792-1793  from  Lake  Athabaska  to  the 
Pacific  coast  was  made  by  way’  of  the  Peace  River;  and  trading  posts 
were  s(X)n  thereafter  established. 

“W  hile  the  first  white  men  to  take  up  their  abodes  in  the  v  alley  of 
the  Peace  were  concerned  primarily  with  the  fur  business,  they  were 
not  indifferent  to  the  horticultural  jxissibilities  of  the  territory.  Nearly 
every’  resident  trader  promptly  dev’elojx*d  a  kitchen  garden.  Ov’er  one 
hundred  years  ago  the  ix)st-manager  at  Dunvegan  reported  that  all 
kinds  of  common  vegetables  were  being  raised  and  that  even  small 
fields  of  barley  had  ri|XMied  satisfactorily.  Wheat  of  the  very  finest 
quality  was  early  grown  at  Shaftsbury  near  the  town  of  Peace  River 
and  at  hort  X’ermilion.  The  agreeable  climate  was  a  constant  source 
of  comment  and  in  their  quest  for  buffalo  and  other  large  game  the 
traders  viewed  with  admiration  the  vast  prairies  and  park-like  lands 
of  the  plateaus. 

♦Work  in  the  field  was  done  in  ipag  under  a  grant  from  the  Salisbury  Memorial  Fund  of  the 
Department  of  C^graphy.  University  of  Chicago. 

The  author's  photographs  have  been  supplemented  by  photographs  taken  in  I93>  by  J*®'*** 
Bowman  in  the  course  of  field  studies  in  pioneer  settlement. — Edit.  Note. 
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Fig.  I — A  migrant  farmer  en  route  from  southern  Saskatchewan  to  Fairview.  He  had  traveled  2000 
miles  in  seven  weeks.  (Photograph  by  Isaiah  Bowman.) 

adjacent  to  Edmonton  had  become  fairly  well  settled  was  this  great 
Peace  River  reserve  given  serious  attention.”* 


The  Distribution  of  Settlement 

A  few  years  before  the  beginning  of  the  World  War  an  active 
movement  of  homesteaders  into  the  land  of  the  fVace  River  began, 
and  the  numl)er  of  settlers  has  shown  a  marked  increase  at  each 
quinquennial  census  since,  with  one  exception,  as  the  data  compiled 
from  township  records  of  the  census  of  Canada  indicate:*  qoo  in  191 1 ; 
9i(K)  in  1916;  18,600  in  1921 ;  16,600  in  1926;  48,000  in  1931. 

In  1911  settlement  was  chiefly  at  the  two  ends  of  Lesser  Slave 
bake,  with  half  of  the  total  in  Grouard,  the  gateway  to  the  Peace 
River  Country.  The  village  had  a  Hudson’s  Bay  Company  post 
and  an  Indian  mission  and  was  the  western  terminus  of  steamlx)at 
connection  with  the  Athabaska  and  the  southern  terminus  of  a  wagon 
trail  leading  to  the  crossing  of  the  Peace  River  a  few  miles  tx*low  its 
junction  with  the  Smoky. 

'  F.  H.  Kitto:  The  Peace  River  Country,  Canada,  3rd  edit..  National  Development  Bureau, 
Ottawa,  1930,  pp.  13-14. 

•  Figures  for  1916  and  1926  are  exclusive  of  the  British  Columbia  section  of  the  region,  in  which 
no  census  was  taken  in  these  years.  The  figure  for  1931  is  derived  from  unpublished  data  kindly  fur¬ 
nished  by  Mr.  E.  S.  Macphail,  chief  of  the  Census  Branch  of  the  Dominion  Bureau  of  Statistics, 
Ottawa. 
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In  the  next  five 
years  the  popula¬ 
tion  increased  ten¬ 
fold.  There  were 
more  settlers  in  the 
vicinity  of  Lesser 
Slave  Lake,  but  by 
far  the  principal 
movement  of  new¬ 
comers  during  the 
quinquennium  was 
to  the  west.  The 
insularity  that 
still  characterizes 
the  distribution 
of  the  settlements 
in  the  Peace  River 
Country  had  al¬ 
ready  be}  to  ap¬ 
pear.  Higti  Prairie, 
Palher,  Spirit 
River,  and  Grande 
Prairie  were  the 
centers  of  new  set¬ 
tlements  south  of 
the  Peace  River, 
while  Peace  River 
town  served  settle¬ 
ments  north  and 
west  of  it.  Grouard 
had  lost  nearly 
half  the  population 
it  had  had  five 


Fig.  2 — Distribution  of  population  in  the  Peace  River  Country  from  ypars  earlier.  No 
1911  to  1926.  One  dot  represents  20  persons.  Circles  of  proportional  '  . 

size  represent  centers  of  population.  Scale  approximately  i  :6,5oo,ooo.  CenSUS  waS  laKen 

in  British  Colum¬ 


bia,  but  according  to  Mr.  \V.  L).  Albright  settlement  of  the  Pouce 
Coupe*  district  l)egan  in  1912  and  progressed  rapidly  in  1913  and  1914 
In  1916  railway  connection  with  Edmonton  was  completed  to  the 
Peace  River  and  to  Cirande  Prairie  by^  way  of  Spirit  River. 

By  1921  the  jRipulation  was  twice  that  of  1916,  with  the  increase 
principally  on  the  margins  of  settlements  already  established.  The 
situation  in  1926  is  somewhat  obscured  by  the  fact  that  no  census 
was  taken  in  that  year  in  the  Peace  River  Block  of  British  Columbia. 
However,  assuming  the  same  rate  of  decrease  in  the  British  Columbia 
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as  in  the  All>erta 
part  of  the  region, 
the  I'eace  River 
Country  as  a  whole 
showed  a  net  loss 
of  alx)ut  HKX)  per¬ 
sons,  The  setback 
can  probably  be 
fairly  attributed  to 
the  general  agricul¬ 
tural  depression  of 
the  [H-riod.*  Dur¬ 
ing  this  period  rail¬ 
road  building  was 
resumi“d  on  a  small 
scale  in  two  exten¬ 
sions,  one  36  miles 
west  from  Peace 
River  and  another 
15  miles  west  from 
Grande  Prairie. 

The  census  of 
1931  records  a 
population  of 
about  48,000  in 
the  whole  region, 
resulting  from  a 
gain  averaging 
(kkx)  a  year  for  the 
preceding  five-year 
pericKl,  Consider¬ 
able  vacant  land 


Fig.  3 — Distribution  of  population  in  the  Peace  River  Country, 
1931  Symbols  and  scale  as  in  Figure  2.  Population  of  towns  and 
villages  (see  Fig.  4):  Grande  Prairie,  1464;  Peace  River,  864;  Sexsmith, 
304;  Hythe,  278;  Grouard,  261;  Fairview,  260;  Falher,  253;  Pouce 
Coup6,  250;  Spirit  River,  232;  Beaverlodge,  211;  Wembley,  183;  Rolla, 
150;  Dawson  Creek,  150;  Grimshaw,  137;  Clairmont,  no. 

Fig.  4 — Railways,  roads,  and  population  centers  of  the  Peace  River 
Country,  exclusive  of  the  Fort  Vermilion  district  (see  Fig.  3  above). 


within  the  older  settlements  was  taken  up,  but  the  chief  additions 
to  the  acreage  of  occupied  land  occurred  on  the  margins  of  existing 
settlements,  in  new  areas  such  as  that  of  the  Notikewin  (Battle 
River)  district,  and  in  small  scattered  clearings  elsewhere.  In  1928 
the  railway  north  of  the  Peace  River  was  extended  13  miles  to  Fair- 
view  and  that  south  of  the  river,  23  miles  to  Hythe.  In  1930  further 
construction  was  undertaken,  which  carried  steel  to  the  present  termi¬ 
nals  at  Hines  Creek  and  Dawson  Creek,  379  miles  and  499  miles 
res|x*ctively  frtim  contact  at  Edmonton  with  the  main  railway  net  of 
Western  Canada. 


(  oncurrently'  with  the  spread  of  settlement  and  the  extension  of 


•C.  Dawson,  assisted  by  R.  W.  Murchie:  The  Settlement  of  the  Peace  River  Country:  A 
Study  of  a  Pioneer  .Area  (Canadian  Frontiers  of  Settlement  ,Vol.  6),  Toronto,  1934,  pp.  42-43. 


Fig.  10 

Fu;.  8— Dawson  Creek,  Pouce  Coupf  district.  One  of  the  two  or  three  main  streets.  (Photographs 
8.  9.  and  lo  by  Isaiah  Bowman.) 

Fig.  9 — RoUa,  B.  C.,  another  center  of  the  Pouce  Coupe  district,  seen  from  the  south. 

Fig.  10 — Fort  St.  John,  B.  C.,  from  the  west:  an  outpost  of  trade  and  government  now  a  center  of 
colonization. 
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the  railway  two  towns 
and  a  number  of  vil¬ 
lages  and  hamlets  came 
into  being,  serving  as 
commercial  and  social 
centers  (see  Fig.  4). 
Grande  Prairie  is  the 
subregional  capital  of 
the  settlements  south 
of  the  Peace  River  and 
the  town  of  Peace 
River  north  of  it. 
Nearly  all  the  principal 
centers  and  a  consider¬ 
able  number  of  others 
are  railway  shipping 
ix)ints,  and  in  most  of 
them  the  population 
appears  to  be  roughly 
in  proportion  to  the 
numl>er  and  capacity 
of  the  elevators  han¬ 
dling  grain. 


The  Aoriculti'Rai. 
Basis  of  Settlement 

Although  mineral 
and  timber  resources 
of  potential  value  exist, 
agriculture  is  as  yet 
the  basic  industry’  of 
the  Peace  River  Coun¬ 
try,  and  with  negli¬ 
gible  exceptions  the  en¬ 
tire  population  of  the 
region  is  directly  or 
indirectly  supported 
by  the  farm.  I-and 
has  l)een  the  quest  of 
the  settlers  in  the  past 
twenty-five  years,  and 
the  distribution  of  land 
now  occupied  is  indica¬ 
tive  of  the  distribution 


Fig.  1 1 — The  deep  trench  of  the  Peace  River  and  ferry  croMing 
at  Dunvegan. 

Fig.  13 — The  main  itreet  of  Slave  Lake  during  a  rainy  spell. 
(Photograph  by  Isaiah  Bowman.) 

Fig.  13 — The  main  street  of  Orande  Prairie 
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of  natural  prairies  that 
neerlecl  no  clearing  and 
of  scrub  and  bushland 
that  was  easy,  or 
thought  to  be  easy,  to 
clear.  Matters  such 
as  relief,  drainage, 
character  of  soil,  water 
supply,  in  some  cases 
even  transport,  appear 
to  have  been  items  of 
minor  consideration 
with  many  settlers  or 
even  of  no  intelligent 
consideration  w  hatever 
on  the  part  of  men 
who,  at  the  land  offices, 
filed  entry  on  quarter- 
section  homesteads  that 
they  had  never  seen 
and  alx)ut  which  they 
had  only  the  most 
meager  information.  In 
for  example, 
there  was  a  rush  of 
homesteaders  into  the 
.Notikewin,  or  Battle 
River,  district.  Early 
arrivals  secured  prairie 
or  |)artially  prairie 
land,  the  news  spread 
rapidly,  and  the  trek 
l)egan.  In  two  years 
the  district  had  a  jxip- 
ulation  of  1500  j)er- 
sons,  many  of  them  on 
farms  requiring  the 
clearing  of  heavy  bush, 
and  most  of  them  bent 
on  commercial  grain 
farming  60  miles  from 
a  railway — where  20 
miles  approaches  the 
limiting  distance. 

Table  I  provides 


Fig.  14 — A  dense  stand  of  timber  on  the  south  bank  of  the 
Peace  River.  Pouce  Coupe-Fort  St.  John  road. 

Fig.  is — A  field  of  Reward  wheat  near  Fort  St.  John  sown  in 
the  spring  and  ready  to  cut  .\ugust  14  (igig). 

Fig.  16 — Sterile  white  soil  between  Pouce  Coup6  and  Rolla. 


J 
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a  summary’  of  cen¬ 
sus  data  applying 
to  land  in  occupied 
farms.  Out  of  a 
roughly  estimated 
area  of  60,000,000 
acres  of  land  in  the 
Peace  River  Coun¬ 
try  somewhat  less 
than  3,000,000 
acres  were  occu¬ 
pied  in  1931,  and 
of  that  acreage 
one-third  was  im¬ 
proved  and  two- 
thirds  unimproved. 
In  the  latter  cate¬ 
gory,  when  less 
than  10  per  cent  is 
deducted  for  marsh 
or  otherwise  waste 
land,  the  remain¬ 
der  is  divided 
about  evenly  be¬ 
tween  woodland 
and  prairie.  Of 
improved  land  less 
than  10  per  cent  is 
used  for  pasture 

Figs.  17. 18,  and  19 — Distribution  maps  of  the  Peace  River  Country,  , 

exclusive  of  the  Fort  Vermilion  district,  showing  respectively  total  and  miscellaneous 
land  area  in  occupied  farms  and  woodland  and  prairie  or  natural  pasture  purpOSeS  leaving 
on  occupied  farms,  1931.  There  is  also  a  considerable  area  of  farm  land 

about  Fort  Vermilion  (58®  22'  N.).  One  dot  represents  1000  acres.  more  than  f)0  pcr 

cent  in  field  crops 

and  in  fallow  for  projected  crops  (compare  Table  I,  p.  72). 

Figure  17  indicates  the  distribution  and  insular  character  of  the 
settlements  that  comprise  land  in  occupied  farms.  Early  settlers, 
as  we  have  said,  secured  homesteads  on  prairie  land  ready  for  the  plow 
w  ithout  preliminary  clearing.  Later  arrivals  were  less  fortunate  and 
often  found  available  only  land  carrying  a  heavy  stand  of  timber,  not 
usually,  it  is  true,  trees  of  large  dimensions  but  trees  imi^enetrably 
close  together.  Reports  of  the  discovery  of  a  new  prairie  accordingly 
not  only  brought  settlers  from  “outside”  but  also  led  to  the  abandon¬ 
ment  of  many  bush  farms.  The  irregular  boundaries  of  the  islands 
of  occupied  land,  therefore,  as  well  as  the  general  distribution  of  the 
settlements,  may  l)e  taken  as  corresponding  closely  with  the  character 
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of  thf  natural  veg¬ 
etation. 

In  Figures  18 
and  lU  is  shown  the 
distribution  of  un¬ 
improved  wood¬ 
land  and  grassland 
on  oecupied  farms. 
A  comparison  of 
the  maps  reveals 
marked  contrasts 
in  the  two  distri¬ 
butions.  In  the 
western  part  of  the 
('.rande  Prairie 
settlement,  in  the 
High  Prairie  area, 
and  in  the  district 
east  of  the  town  of 
Peace  River,  for 
example,  the  acre¬ 
age  of  w<H)dland 
exceeds  that  of 
prairie,  while  in 
other  settlements, 
including  those  of 
Pouce  Coupe,  Fort 
St.  John,  Battle 
River,  and  the  sec¬ 
tion  east  of  Grande 
Prairie,  the  reverse 
is  the  case.  A  com¬ 


Figs.  30,  31,  and  33 — Distribution  maps  of  the  Peace  River  Country 
exclusive  of  the  Fort  Vermilion  district,  showing  respectively  improved 
land  on  occupied  farms  (compare  Fig.  17)  and  areas  devoted  to  wheat 
and  oats,  1931.  One  dot  represents  1000  acres. 


parison  of  the  series  of  population  maps  with  those  of  woodland  and 
prairie  throws  further  light  on  the  time  and  rate  of  settlement  in 
certain  areas  in  relation  to  the  lalx)r  and  expense  of  land  clearing. 
Some  of  the  older  settlements  that  still  have  a  high  acreage  of  raw 
wtKKlland  gained  in  population  relatively  slowly  for  some  years,  w’hile 
a  numlier  of  the  younger  settlements  that  have  large  acreages  of 
prairie  land  have  made  rapid  gains. 

.According  to  the  1 931  census,  in  the  region  as  a  whole  more  than 
half  of  the  land  in  field  crops  is  in  wheat  (56.4  per  cent)  and  more  than 
a  third  in  oats  (35.4  jier  cent).  Both  crops  are  grown  throughout 
the  sf'ttlements  (F'igs.  21,  22),  but  there  is  a  locally  recognized  concen¬ 
tration  of  wheat  production  near  the  railway— for  example,  north  of 
the  Peace  River — arising  from  the  fact  that  the  export  of  wheat  far 
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exceeds  that  of  oats,  shipments  of  wheat  to  those  of  oats  being  in  the 
ratio  of  three  to  one. 

The  export  from  the  Peace  River  Country  in  a  recent  year  (1930)  of 
9, 000, (XX)  bushels  of  grain,  three-fourths  of  it  spring  wheat,  is  evidence 
of  the  practicability  of  prcxlucing  salable  grain  under  the  natural 
conditions  cx:curring  in  the  region.  It  is  found,  also,  that  animal 


Table  I — Land  in  Occupied  Farms,  1931 


Unimproved  Land 

T  HOUSANDS 
OF  .Acres 

Per 

Cent 

Improved  Land 

Thoi’sands 
OF  .Acres 

Woodland . 

865 

47.2 

P'ield  Crops . 

661 

Prairie  or  Natural  Pasture 

816 

44-5 

Fallow . 

181 

Marsh  or  Wasteland  .  . 

152 

8.3 

Pasture . 

17 

Other  . 

44 

Total . 

1833 

100.0 

Total . 

903 

husbandry  can  be  carried  on  successfully.  In  1931  the  livestock  popu¬ 
lation  included  45,000  horses,  46,000  cattle,  60,000  hogs,  and  8000 
sheep.  Horses,  it  should  be  remarktxi,  are  not  just  livestock.  They 
furnish  the  “horsepower”  of  the  Peace  River  Country.  Motorcars 
are  too  expensive  in  a  region  where  there  are  gocxi  forage,  poor  roads, 
and  little  capital. 

The  weather  records  from  Beaverlodge  indicate  the  climate  of  the 
region.  Table  II  shows  an  annual  precipitation  of  only  16.6  inches, 
40  per  cent  of  which  is  snow.  An  offsetting  point  of  critical  impor¬ 
tance  to  the  commercial  grain  farmer,  however,  is  that  in  the  four 
months  from  May — when  seeding  is  chiefly  done — through  August 
nearly  half  of  the  total  annual  precipitation  occurs. 

The  monthly  mean  temperature  exct?eds  50®  F.  only  during  June, 
July,  and  August,  but  the  mean  maximum  may  reach  75®  F*.  in  July 
or  August,  with  (K:casional  days  when  the  mercury  approaches  90®  F. 
The  long  midsummer  days  of  a  latitude  locx)  miles  north  of  Chicago 
together  w  ith  a  sunshine  hourage  50  pier  cent  of  that  possible  increase 
materially  the  effective  length  of  the  crop  season.^  The  winters  are 
less  cold  and  the  autumn  frost  hazard  less  than  in  many  parts  of  the 
major  grain  lielt  of  W  estern  Canada. 

The  Peace  River  settlements  lie  on  a  great  gently  rolling  plain 
sloping  gradually,  though  broken  here  and  there  by  low  ranges  of  hills, 
from  an  elevation  of  24(X)  feet  where  the  Peace  River  leaves  the 
mountains  to  less  than  1000  feet  alxiv  e  sea  level  in  the  neighborhood  of 
Fort  V  ermilion.  Throughout  the  islands  of  farm  land  very  little  of 
the  surface  appears  too  stt^p  for  the  plow’  except  along  the  Peace 
River  and  its  numerous  tributaries,  which  have  cut  into  the  plain 


*  W.  D.  Albright;  Crop  Growth  in  High  Latitudea.G'fOgr.  K«».,V’ol.  23.  lQ33,pp.  6o8-b30. 
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3  gnat  network  of  steep-walled  gashes,  ranging  in  size  from  small 
ravines  to  the  valley  of  the  parent  stream,  in  places  700  to  800  feet 
deep  and  widely  margined  by  “breaks.” 

between  the  valleys  the  drainage  of  large  areas  of  arable  land  is 
satisfactory  except  on  the  margins  of  the  numerous  small  lakes  that 
occupy  shallow  depressions.  In  dry  years  cropland  bordering  the 


Table  II — Climatic  Data* 


Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Mean  Ti-mi>eralure  ®F. 

8.5 

14  3 

21.2 

37.0 

48.3 

55.3 

59.5 

58.0 

48.9 

38.3 

34.6 

II. I 

Sunshine  Hours  per  day 

2.6 

4.0 

5.0 

7.3 

8.5 

8.3 

9.7 

8.1 

5.8 

4.5 

3.9 

3.3 

Precipitation  1  Total  . 

1.3 

0.8 

1.2 

0.8 

1.5 

1.9 

2.2 

X.6 

1.6 

1.2 

1.2 

1.3 

Inches  1  Snow  . 

I  3.9 

8.0 

H.9 

5.0 

1-5 

1.3 

2.6 

5.0 

9.3 

13.7 

*  From  records  kept  by  the  Beaverlodge  Experimental  Substation.  The  figures  given  are  averages 
for  18  years  except  for  sunshine,  for  which  the  record  extends  through  ii  years. 


ravines  and  larger  valleys  suffers  from  overdrainage;  but  perhaps  a 
more  serious  matter  locally  and  to  the  region  generally  is  the  handicap 
imposed  on  transportation.  The  extreme  case  is  that  of  the  Peace 
River  itself.  Only  one  bridge  crosses  the  river,  that  at  the  town  of 
Peace  River,  and  only  three  or  four  ferries  operate  in  the  500  miles  of 
the  course  of  the  stream  in  the  region  under  consideration.  As  a  result 
of  this  barrier,  instead  of  one  there  are  two  Peace  River  countries,  w  ith 
many  different,  and  in  some  cases  even  opposing,  interests,  as,  for 
example,  in  the  long  agitation  for  more  direct  access  to  the  Pacific  than 
now  exists.  Some  of  the  settlements  south  of  the  Peace  urge  a  new  line 
of  railway  directly  south  to  the  Canadian  National  line  west  of  Edmon¬ 
ton;  the  settlements  north  of  the  river  are  certain  that  a  solution  of  the 
transjxirt  problem  lies  in  extending  the  line  running  north  of  the  Peace 
directly  westw  ard  to  the  Pacific.  A  still  further  degree  of  subregional 
consciousness  is  due  to  the  local  difficulty  of  establishing  easy  com¬ 
munication  across  powerful  streams  and  deep  valleys  whose  borders, 
in  some  cases  for  many  miles,  are  unsettled  on  account  of  extensive 
dissection. 

The  Peace  River  plateau  is  topped  over  considerable  areas  by 
almost  stoneless  soils  that  vary  in  texture  from  place  to  place,  often 
within  short  distances.  Clay  loams  and  sandy  clay  loams  predominate, 
generally  with  a  high  humus  content  in  prairie  soils.  Woodland  soils 
are  relatively  low  in  humus,  and  in  some  places  the  vegetable  matter 
appears  to  have  been  almost  entirely  burned  out.  Such  soil  is  infertile 
and  can  lie  brought  into  productive  use  only  through  a  long  process  of 
building  up  involving  the  use  of  legumes  and  manure,  supplemented 
perhaps  by  commercial  fertilizers.  Most  soils  so  far  examined  by 
the  soil  surveys  in  the  region  are  dark-colored,  friable,  and  pro¬ 
ductive  under  favorable  weather  conditions.  In  an  area  of  1000 


Fig.  25 


Fig.  23 — Looking  southeast  down  the  Peace  River  from  near  the  town  of  Peace  River.  (Photographs 
23,  24,  and  25  by  Isaiah  Bowman.) 

Fig.  24 — Ten  miles  east  of  V’ermilion,  .Mta.,  in  the  midst  of  a  morainic  region. 

Fig.  25 — Road  near  the  western  end  of  Lesser  Slave  Lake. 
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Fig.  26  -  Muskeg  country  northwest  of  Brainard.  (Photographs  a6,  27,  and  28  by  Isaiah  Bowman.) 
Fic.  27 — R((se  Prairie,  80  miles  from  a  railway.  Potatoes,  oats,  and  wheat  in  foreground;  park  land 
in  left  background  and  plowed  land  in  right  background. 

Kic.  28— New  house  in  a  clearing  northwest  of  the  St.  John  Indian  Reservation. 
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square  miles  in  the  Pouce  Coupe  district  the  following  soils  occur*  in 
the  percentages  of  the  total  area  noted:  sandy  loam,  40;  clay  loam,  35; 
fine  sandy  loam,  12;  sand,  5;  clay,  4;  loam,  3;  peat  and  muck,  i. 

In  his  reconnaissance  surveys  of  many  thousands  of  square  miles 
of  territory  Dr.  F.  A,  Wyatt,  professor  of  soils  in  the  University  of 
Alberta,  found  about  20  per  cent  of  the  area  with  soils  that  warrant 
settlement,  a  figure  on  the  same  order  as  Mr.  Albright’s  estimate  for 
the  Peace  River  Country  as  a  whole. 

Water  supply  for  stock  and  for  domestic  use  varies  in  source  and 
availability  and  amounts  to  a  serious  problem  in  some  areas.  Many 
of  the  streams  are  difficult  of  access  on  account  of  the  “breaks"  of 
the  valleys;  water  from  wells  is  secured  within  20  feet  of  the  surface 
in  some  parts  but  not  at  all  in  others;  in  some  instances  ice  must  be 
stored  for  drinking  water  in  the  summer;  artesian  water  is  obtained 
from  flowing  wells  in  a  few  small  areas;  and  a  great  many  settlers 
provide  a  supply  by  throwing  an  earthen  dam  across  the  course  of  a 
small  stream.  Even  in  some  of  the  villages  water  is  secured  with 
difticulty.  One  of  them,  for  example,  sank  a  well  90  feet  into  the  clay 
without  striking  water  and  had  to  resort  to  hauling  supplies  15  milts 
for  part  of  the  domestic  needs  and  using  brown  slough  water  for  the 
remainder. 


Assets  and  Liabilities 

The  settlement  of  the  Peace  River  has  reached  its  present  stage 
in  the  face  of  heavy  liabilities  and  by  the  capitalization  of  sound  assets. 
A  number  of  the  outstanding  liabilities  of  the  region  have  already  been 
indicated.  With  negligible  exceptions  the  land  now  available  for 
homestead  entry  is  bushland  entailing  a  heavy  outlay  for  clearing 
before  it  can  become  productive;  and  during  the  years  of  slow  winning 
of  bushland  to  the  plow  on  what  will  the  settler  live  who  is  without 
capital?  It  has  been  found,  furthermore,  that  a  quarter-section  farm 
brought  under  production  is  a  unit  too  small  for  economical  com¬ 
mercial  grain  farming.  The  average  size  of  farms  in  the  Peace  River 
Country  is  2bo  acres  (census  of  1931).  “Half-section  farms  are  the 
modal  or  common  size  in  the  well-settled  and  transitional  areas  and 
quarter-section  farms  in  the  fringe.’’®  In  addition,  unalienated  land 
must  now  be  sought  farther  and  farther  from  the  railway,  with  result¬ 
ing  increase  in  cost  of  everything  imported  to  the  farm  and  decrease 
in  net  return  from  commercial  production.  Distance  proved  such  a 
handicap  that  an  effort  to  overcome  it  was  made  by  the  freight-rate 
adjustment  of  1925  to  enable  “  the  region  to  compete  on  the  same  basis 
as  the  older  settlements  close  to  Edmonton.’’^ 


*  Kitto.  op.  cit.,  p.  34. 

'  Dawdon  and  Murchie,  op.  cil.,  p.  98. 
’  /bid.,  p.  43. 


THE  PEACE  RIVER  COUNTRY 


On  the  other  hand, 
the  Peace  River  Coun¬ 
try  has  its  undoubted 
assets,  some  of  which 
have  already  been  inti¬ 
mated.  The  approxi¬ 
mate  tripling  of  [xipu- 
lation  in  the  latest 
five-year  census  period 
was  based  in  part  at 
least  on  progress  made 
during  preceding  years. 
Mr.  W.  I).  Albright, 
supt*rintendent.  of  the 
Beaverlodge  Experi¬ 
mental  .Substation,  is 
authority  for  the  state¬ 
ment  on  yield : 


In  good  years,  yields  of 
forty,  fifty  and  even  sixty 
bushels  of  wheat  occasion 
no  great  surprise.  .As  an 
average  perhaps,  twenty  to 
twenty-five  might  be  near 
the  mark.  .  .  .  Oats  aver¬ 
age  about  thirty  to  thirty- 
five  bushels  on  plowed  stub¬ 
ble.  and  sixty  to  seventy  on 
breaking  or  fallow. 

In  the  crop  year  of 
1 1)30  1931  nearly  12,- 
000,000  bushels  of 
grain  and  5(H)  carloads 
of  livesttK'k  were  ex- 
|)orted  over  the  Uun- 
vegan  lines,  serving  the 
Peace  and  part  of  the 
•Athahaska  watersheds.* 
from  these  new  lands 
weedless  grain  for  seed 
commands  a  high 
price.  In  I (>32.  accord- 

•  W .  D.  Albright :  Report  ol 
•he  Superintendent,  Experimental 
Subetation,  Beaverlodge,  Alberta, 
I9J0,  De[)artment  of  .Agriculture 


Fig.  29 


Fig.  30 


Fig.  31 

Fig.  29 — "Scoopout”  to  hold  drainage  from  adjacent  roofs 
and  fields  with  fences  to  trap  snow.  On  the  road  between  Pouce 
Coup^  and  Rolla.  (Photographs  29  and  30  by  Isaiah  Bowman.) 
Fig.  30 — Scoopout  on  a  farm  near  Fort  St.  John. 

Fig.  31 — Log  icehouse  for  summer  water  supply  west  of 
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ing  to  Mr.  Albright,  nearly  a  million  bushels  of  seed  were  shipped 
from  the  I*eace  to  fill  Saskatchewan  seed-relief  orders  at  a  price 
considerably  alK)ve  current  elevator  quotations  for  commercial  grain. 
Again,  in  1934  dried-out  areas  of  the  Prairie  West  looked  anxiously 
to  the  I’eace  as  a  source  of  seed-oat  supply,  the  All)erta  government 


Fig.  3a — Family  of  three  with  cow,  calf,  horse,  and  sack  of  belongings  passing  through  Slave  Lake 
on  the  way  from  Edmonton  to  (irand  Prairie.  They  are  traveling  barefoot  in  the  mud.  (Photograph 
by  Isaiah  Bowman.) 


anticipating  its  own  southern  relief  requirements  by  purchasing  early 
in  the  autumn  at  36  cents  a  bushel. 

It  is  for  the  most  part  true  now,  as  it  was  a  decade  ago,  that 
“agriculture  in  the  Peace  River  Country  has  never  yet  been  on  a 
permanent,  stable  foundation.”*  Good  times  in  the  region  have  been 
without  exception  [XTiods  during  which  a  large  influx  of  new  settlers, 
railway  construction,  and  the  like  have  provided  a  temporary  local 
market  or  when  world  prices  soared,  as  during  the  World  War  and 
certain  periods  thereafter.  Nevertheless,  the  ambition  of  most  of  the 
settlers  is  still  to  produce  wheat  for  export,  and  they  thus  at  once  suffer 
in  comjietition  with  wheat  exporters  more  advantageously  placed 

•  \V.  D.  .Vibriglu:  In  the  Trough  of  the  Wave,  Canada  Dept,  of  Agric.  Pamphlet  \o.  l6  (A’.5), 


THE  RED  RIVER  OF  THE  NORTH 


Arthur  Henry  Moehlman 
The  Ohio  State  University 

''T  valley  of  the  Red  River  of  the  North  is  not  only  one  of  the 
I  premier  spring-wheat  regions  of  the  world  but  also  one  of  the 
most  valuable  fields  for  the  investigation  of  past  trends  in  settle¬ 
ment.  Waves  of  settlers  with  wide  differences  in  cultural  heritage 
have  worked  out  their  own  distinctive  interpretations  of  land  utiliza¬ 
tion.  .An  international  lK)undary  cuts  this  vast  plain  with  its  uniform 
landscai)e  conditions  and  affords  an  opportunity  for  the  study  of  the 
effect  of  {X)litical  influences  upon  the  opening  up  of  a  natural  region. 
The  records  are  rather  recent  and  complete  and  available  to  the  stu¬ 
dent  of  the  science  of  settlement. 

The  vast  waters  of  Lake  .Agassiz  once  filled  a  shallow  basin  in  the 
exact  center  of  the  continent  of  North  America,  (gradually  the  lake 
retreated  until  only  a  river  meandered  northward  to  a  U-shaped 
remnant  of  the  former  broad  expanse  of  water.  Later,  geologically 
sj)eaking.  tril)es  of  red  men  hunted  the  bison  herds  upon  the  plains 
traversed  by  the  river.  Finally,  white  men  transformed  this  hunting 
ground  of  the  nomad  into  the  granary  known  throughout  the  world  as 
the  Red  River  A’alley.* 

The  Unity  of  the  V.vli.ey 

The  Red  River  A’alley  runs  north  and  south  in  the  middle  of  the 
eastern  edge  of  the  great  interior  plains.  To  the  west  there  is  the 
gradual  ascent  to  the  barrier  of  the  Rocky  Mountains;  to  the  east, 
the  r(K'ky  peneplain  of  the  Laurentian  Plateau  pierced  by  the  Hudson 
Bay  rivers  and  the  St.  Lawrence.  The  land-surface  setting  of  the 
valley  thus  forms  both  barriers  and  avenues  of  approach  to  set¬ 
tlers.  The  valley  is  located  at  the  meeting  place  of  the  chief  river 
systems  of  North  .America,  but  the  water  routes  are  impracticable 
for  the  transport  of  heavy,  cheap  freight  carried  by  large  boats.  The 
central  location  seemed  to  isolate  the  area  as  a  center  for  agricultural 
settlement  until  better  means  of  land  transport  than  wagons  appeared. 

C  limatically  and  in  its  vegetation  the  Red  River  lies  in  a  transi¬ 
tional  zone.  On  the  north  is  the  taiga  form  (I)')  of  climate;  on  the 
east  and  south  is  the  Great  Lakes  form  (BC'r),  with  severe,  humid 
winters;  on  the  west  is  the  Great  Plains  variant  (DC'd)  of  the  semi- 
arid  climates.* 

.A  traveler  in  the  Red  River  A’alley  notices  distinct  limits  to  the 

'  W  arren  Upham;  The  Glacial  Lake  .Vgassiz,  U.  S.  Gtol.  Survey  Monograph  No.  25,  1895. 

’C.  W.  Thormhwaite;  The  Climates  of  North  .\merica  .Vccording  to  a  New  Classification. 
Crojr.  Rn.,  Vol.  21.  1931,  pp.  633-655. 
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great  plain  except  at  Lake  Traverse  in  the  south.  Here  the  counttA  j 
appears  to  be  only  a  little  more  undulating;  but  closer  examination  I 
reveals  an  old  beach  line  of  Lake  Agassiz  and  the  edge  of  a  drainage  1 
system  flowing  south  to  the  Gulf  of  Mexico.  W  estward  is  the  abrupt 
rise  of  the  Coteau  des  Prairies,  Pembina  Mountain,  and  the  Tiger  j 
Hills,  marking  the  eastern  border  of  the  Great  Plains,  with  their  semi¬ 
aridity  and  shorter  grass.  On  the  north  a  limit  is  formed  by  the  water 


surface  of  the  lakes  and  by  the  taiga.  Southward  from  the  shore  of 
Lake  W  innipeg  the  eastern  limit  of  the  plain  is  seen  to  be  where  rocla 
billows  of  the  Laurentian  Plateau  covered  by  pine  forest  and  muskeg 
intrude.  Farther  south  a  gently  rolling,  forested  country  dotted  with 
lakes  skirts  the  plains.  W  ithin  these  rough  limits,  uniformity  of 
features  exists.®  A  pilot  flying  at  high  altitude  from  Lake  Traverse  to 
Lake  W  innipeg  gets  an  impressive  view'  of  the  unity  of  the  valley.* 

A  vast  flat  sea  of  land  stretches  north  and  south  for  aljout  300 
miles.  East  and  west  the  plains  extend  10  or  15  miles  to  a  distant 
coast  line  of  higher  land.  The  traveler  on  the  ground  sees  mirage> 
alx)ve  the  flat  expanse,  silos  and  barns  floating  in  the  air  with  a  thin 
strip  of  blue  between  them  and  the  horizon.  At  the  margins  of  the 
plain  are  slight  billowings  where  deltas  formed  by  glacial  rivers  have 
been  heaped  into  dunes  by  the  winds.  A  trench  dug  into  the  plain 
reveals  a  deep  deposit  of  yellowish,  marly  clay,  stained  black  at  the 
surface  by  decaying  vegetable  matter.  The  margins  of  the  valley 
show  deposits  of  sand  and  of  gravel  useful  in  the  laying  of  permanent 
ways,  but  the  clay  forms  a  nearly  universal  soil  surface  of  almost 
inexhaustible  fertility.® 

The  Red  River  winds  so  tortuously  across  the  flat  plain  that 
passengers  on  the  steamboats  used  to  land  on  one  side  of  a  point, 
walk  across,  and  meet  the  steamer  coming  around  the  bend.*  The 
stream  has  cut  a  trough  with  sloping  banks  not  far  below'  the  level  of 
the  surrounding  prairie,  and  the  tributary'  streams  are  similar  in 
appearance.  Fhxxis  occur  in  spring  because  of  the  melting  snow  in 
the  upper  courses  and  the  firm  ice  at  the  riv  er’s  mouth.  Large  sections 
of  the  prairie  may'  be  covered  by'  water,  as  in  1852,  i860,  and  1882. 
Subsurface  water  is  easily’  obtained  by'  shafts  sunk  10  or  15  feet. 
Alkaline  salts  in  the  soil  harden  the  water  disagreeably  but,  as  a 
compensation,  aid  in  producing  crops  of  high-grade  wheat. 

Originally'  a  thick  sod  covered  the  plain  of  the  Red  River,  and  the 
chief  cover  is  still  the  prairie  grasses.  Superimposed  is  a  pattern  of 
tree  lines  follow  ing  the  watercourses  and  the  margins  of  the  numerous 

•  G.  M.  Dawson:  Report  on  the  Geology  and  Resources  of  the  Region  in  the  Vicinity  of  the  Forty 
Ninth  Parallel,  from  the  Lake  of  the  W’oods  to  the  R(x:ky  Mountains,  British  North  .Vmerican  Bound 
ary  Commission,  Montreal,  1875,  pp.  212  ff. 

*  Ml  Photos  of  the  Red  River  Valley,  Topographical  Survey  of  Canada,  Ottawa,  File  No.  F.VSot 
(70-100). 

*  L'pham,  op.  cit.,  p.  27 

•  Personal  communication  from  W.  J.  Healy,  provincial  librarian  of  Manitoba 
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ponds.  Timber  supplies  were  depleted  early  by  the  wood-burning 
steamers.  The  prairie  vegetation  permitted  rapid  breaking  of  the 
soil  by  use  of  the  steel  plow  but  necessitated  the  importation  of  wood 
from  the  forest  lands  fringing  the  valley  on  the  north  and  east. 

Climate  is  uniform  throughout  the  valley  and  presents  both 
advantages  and  obstacles  to  settlement.  The  Red  River  Valley  folk 
perspire  in  summer  from  the  excessive  heat,  while  the  winds  swirl 
dust  clouds  up  from  the  soil.  Winter  blizzards  whip  them  with 
flying  grains  of  snow  and  make  it  hard  to  find  the  way  from  house  to 
barn.  These  are  extremes,  however.  No  matter  how  hot  the  days  are 
in  summer,  the  nights  are  usually  cool  and  refreshing.  The  tempera¬ 
ture  seems  to  be  generally  invigorating  during  the  six  months  when  the 
land  is  worked  and  the  harvest  gathered.  In  winter  it  is  consistently 
below'  zero  Fahrenheit,  but  the  dry  air  makes  the  extreme  cold  easier 
to  bear  than  the  moderate  cold  of  the  humid  Great  Lakes  area.  The 
climate  may  be  referred  to  as  a  CC'd  type — subhumid,  microthermal, 
with  a  deficiency  of  precipitation  at  all  seasons  but  with  moisture 
enough  for  agriculture.  Thunderstorms  bring  a  large  portion  of  the 
rainfall,  which  is  heaviest  usually  in  June.  Snow  covers  the  prairies 
a  foot  deep  from  December  to  March.  Mean  annual  precipitation 
ranges  from  some  24  inches  in  the  upper  valley  to  19  inches  at  Pembina 
and  nearly  22  inches  at  Winnipeg.  The  mean  wind  velocity  approxi¬ 
mates  that  at  Chicago,  but  the  lack  of  cover  upon  the  prairie  makes 
the  force  of  the  wind  more  noticeable.  A  minimum  of  thawing  in 
winter  permits  continuous  use  of  the  thin  sheet  of  snow  for  sled 
transportation. 


The  Pioneer  Fringe 


Ther  69  flowing  fresh,  river  rising  rapidly,  many  of  the  settlers  passing  out 
with  their  cattle  and  carts  toward  mountain.  .  .  .  (May  6,  1852.) 

noon  WN.W’  .  .  .  wading  about  in  fort  up  to  knee  .  .  .  the  plains  like  a 
sea.  (May  13,  1852.) 

Ther  59  River  has  fallen  since  Saturday,  saw  a  procession  of  cattle  and  people 
crossing  plains  to  the  houses  similar  to  what  1  saw  when  the  water  was  rising.  (June 
7.  i»s2.y 


Dr.  Cowan  watched  the  progress  of  the  flood  of  1852  on  the  Red 
River  of  the  North  from  Fort  Garry,  and  from  this  diary  excerpt  it  is 
apparent  that  settlement  was  confined  to  the  riverbanks,  where  water, 
wood,  and  soil  existed  together.  At  first  the  prairie,  here  as  elsewhere, 
repelled  the  settlers;  yet  by  1881  farmers  had  settled  the  length  and 
breadth  of  the  valley  and  by  1886  had  passed  on  toward  the  Rockies 
(Hg.  i).  To  trace  the  advance  of  the  “pioneer  fringe”  into  this  area 
is  the  main  object  of  this  paper. 

The  frontier  of  settlement  may  be  thought  of  as  a  skirmish  line 


’  W  illiam  Cowan:  Fort  Garry  Journals,  1852,  MSS  (dated  in  notebook  April  21, 1852,  to  May  28, 
1853). 
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marking  the  advance  of  tillers  of  the  soil  into  new  uncultivated  land. 
The  term  “pioneer  fringe’’*  describes  its  form  most  accurately  and 
is  used  synonymously  with  frontier.  Density  of  population  affords  a 
clue  to  the  location  of  the  frontier  but  must  be  used  cautiously,  check¬ 
ing  sparseness  of  population,  indicative  of  frontier  conditions,  against 
the  population  maximum  that  the  land  is  able  to  support  on  a  power 
level  of  culture.  In  the  case  of  the  Red  River  Valley  we  can  identify 
and  locate  the  frontier  in  terms  of  an  outer  limit  of  two  persons  a 
square  mile.® 

The  Fringe  in  1850 

The  pioneer  fringe  was  far  distant  from  the  plains  of  the  Red 
River  in  1850.  It  stretched  from  the  tip  of  Green  Bay  roughly  south¬ 
west  across  the  Mississippi  toward  the  fork  of  the  Platte  and  Missouri 
rivers,  passing  to  the  north  of  Portage  City,  Prairie  du  Chien,  and 
Des  Moines,  then  retreating  beyond  in  a  half  circle  to  make  a  final 
advance  up  the  Missouri  beyond  Council  Bluffs.  In  advance  of  the 
line  proper  were  islands  of  settlement,  round  in  form  at  Wausau  and 
Elau  Claire  and  elongated  from  Winona  to  St.  Cloud  in  the  direction 
of  the  Red  River  Valley.  The  level  of  culture  here  included  use  of  the 
steamboat  and  stage  for  transport  and  dependence  on  agriculture 
to  produce  food  and  shelter,  but  it  still  lacked  the  chilled-steel  plow 
and  the  reaper  as  tools.  The  fur  trade  was  passing  on,  and  Bottineau, 
the  scout,  advertised  land,  plows,  and  wagons  for  sale.*®  The  Red 
River  Valley  had  only  isolated  loci  of  settlements  within  its  great 
area,  where  nomad  tribes  hunted  the  bison  herds. 

Northwest  of  the  pioneer  fringe  was  Pembina,  a  cluster  of  half  a 
dozen  log  dwellings  at  the  fork  of  the  Pembina  and  the  Red  rivers. 
Across  the  line  was  the  Hudson’s  Bay  Company’s  trading  post.  The 
log  houses  of  half-breed  hunters  were  scattered  along  the  streams 
toward  Pembina  Mountain. 

Red  River  settlement  centered  around  Fort  Garry  at  the  fork  of 
the  Red  and  the  Assiniboine  rivers.  Above  the  stone  walls  of  the  fort 
floated  the  red  ensign  of  the  Hudson’s  Bay  Company.  Directly 
across  the  river  rose  the  twin  towers  of  the  Catholic  cathedral,  from 
which  the  bells  chimed  the  evening  vespers.  From  this  center  the 
“serpentine’’  villages  radiated  in  a  rather  uniform  pattern  of  white¬ 
washed  cabins  or  stone  houses  fronting  on  the  river  as  in  old  Quebec 
with  the  farms  stretching  back  in  two-mile  bands  to  the  common 
haying  fields.  The  dwellings  increased  in  number  around  Douglas 
Point.  Windmills  used  for  grinding  grain  whirled  their  arms  at  inter- 

•  Iniah  Bowman;  Jordan  Country,  Gtogr.  Ret.,  Vol.  21,  1931,  pp.  22-53. 

*  Compare  definition  of  the  criteria  used  in  the  "Statistical  Atlas,  Twelfth  Census  of  the  United 
States,  Taken  in  the  Year  1900."  Washington,  1903,  p.  26. 

••  T.  C.  Blegen:  Minnesota  Pioneer  Life  as  Revealed  in  Newspaper  Advertisements,  UitnesoU 
History,  V'ol.  7,  1926,  pp.  99-121. 
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Fic.  I — Maps  showins  the  advance  of  the  frontier  of  settlement  and  the  chief  communications  in 
frontier  territory.  The  population  figures  were  taken  from  the  records  of  the  United  States,  Dominion 
of  Canada,  North  Dakota,  and  Minnesota  censuses  together  with  the  early  population  enumerations  in 
Assiniboia.  The  areas  upon  which  the  densities  were  plotted  were  drawn  from  the  corresponding 
descriptions  in  the  Statutes  of  Manitoba,  Statutes  of  the  Dominion  of  Canada,  and  the  parish  areas 
noted  in  Hind  (see  footnote  is).  Contemporary  maps  and  descriptions  were  used  in  the  final  drawing 
of  the  lines.  The  route  locations  were  plotted  from  the  annual  reports  of  the  Northern  Pacific,  Canadian 
Pacific,  and  St.  Paul  and  Minneapolis  railroads,  from  the  Dominion's  Department  of  Railways  and 
Canals,  and  from  contemporary  records. 
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vals  along  the  river.  From  Fort  Garry  settlement  extended  north  for 
about  twenty  miles  to  Stone  Fort,  made  up  chiefly  of  the  farmhouses 
of  the  Selkirk  settlers,  and  west  along  the  Assiniboine,  where  for  about 
two  miles  could  be  seen  the  dwellings  of  the  pensioners  of  the  Hudson’s 
Bay  Company,  and  beyond,  to  the  Prairie  du  Cheval  Blanc,  the  half- 
breed  settlements.^ 

The  level  of  culture,  here,  used  muscle  power  for  transport  and 
for  food  and  shelter  depended  principally  on  hunting  and  a  primitive 
sort  of  agriculture  that  was  just  beginning.  The  settlements  were 
practically  isolated  from  the  outer  world,  since  York  boats,  canoes, 
Red  River  carts,  and  dog  carioles  did  not  give  speed,  regularity,  or 
cheapness  of  transport.  Cavalcades  of  Red  River  carts  set  forth  for 
the  spring  and  fall  bison  hunts  or  to  carry  trading  goods  farther  west. 
In  autumn  the  fields  along  the  river  were  filled  wdth  workers  reaping 
and  stacking  the  grain.  The  winter  entombed  the  settlements  in  drifts 
of  snow,  and  wolves  preyed  upon  the  stock. 

The  Advance  from  1850  to  i860 

The  following  decade  witnessed  certain  surges  forward  within 
the  valley.  Settlers  moved  west  from  Fort  Garry  to  Portage  la 
Prairie  and  from  Pembina  to  Pembina  Mountain  but  did  not  locate 
upon  the  prairies.  In  describing  the  latter  settlement  of  St.  Joseph 
an  observer  stated  that  it  was  “situated  upon  the  eastern  slope  of  the 
longitudinal  ridge  of  land,  called  Mount  Pembina,  which  is  in  places 
heavily  wooded,  and  presents  an  Alleganian  app)earance. ’’**  The 
settlers  at  this  stage  of  frontier  advance  seem  to  have  jumped  from  the 
eastern  forests  to  forested  areas  here  and  on  the  west  coast.  The  tools 
of  their  culture  w'ere  not  yet  strong  enough  to  overcome  the  obstacles 
of  the  intervening  plains — the  heavy  sod  and  the  lack  of  water,  wood, 
and  transport  to  market.’* 

About  1857  the  Red  River  Valley  became  a  center  of  interest,  when 
the  cession  of  the  vast  Hudson’s  Bay  Company  territories  to  Canada 
was  under  discussion.  Furthermore,  a  drive  northwestward  into  the 
region  was  actually  beginning.  Settlers  were  moving  up  the  Crow 
Wing  and  Mississippi  rivers,  and  Fort  Abercrombie  was  founded  as  a 
military'  post  at  the  fork  of  the  Ottertail  and  Bois  des  Sioux  rivers. 
The  U.  S.  Post  Office  located  at  Pembina  ahead  of  the  army,  and  ad¬ 
venturers  laid  out  the  townsites  of  Breckinridge  and  Graham’s  Point. 

The  transport  complex  of  the  advancing  frontier  struck  out  up 
the  Red  River  Valley  in  1859.  Anson  Northrup  carried  a  knockdown 
steamboat  across  the  prairies  to  the  Red  River,  w’here  he  put  it  to¬ 
gether  and  steamed  dow  n  to  Fort  Garry.  The  Burbanks  built  a  stage 


»  J.  W.  Bond:  Minnesota  and  Its  Resources,  Redfield,  I8S3.  p.  288. 
>•  Ibid.,  p.  276. 

'•VV.  P.  Webb:  The  Great  Plains.  Boston,  1931.  pp.  8-9. 
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line  from  the  Mississippi  to  the  Red,  and  dots  of  settlement  grew  up 
along  the  route  from  St.  Cloud  to  Breckinridge  and  Georgetown,  the 
head  of  navigation.  A  printing  press  was  even  transported  north  by 
ox  team  from  St.  Paul  to  Fort  Garry,  and  the  Nor' Wester  appeared  as 
the  first  newspaper  in  the  Red  River  Valley.** 

The  Fringe  from  i860  to  1870 

The  pioneer  fringe  now  ran  from  the  Menominee  River  on  Green 
Bay  northwest  to  a  point  above  the  junction  of  the  Crow  Wing  River 
and  the  Mississippi  and  there  turned  directly  south  on  a  parallel 
with  the  95th  meridian  to  cross  the  Minnesota  near  the  Blue  Earth 
River.  From  there  it  made  a  concave  curve  and  struck  the  Missouri 
near  Sioux  City  to  send  fingers  of  settlement  upstream  on  the  James 
River  and  the  Platte.  The  frontier  of  settlement  still  hesitated  at  the 
edge  of  the  Red  River  Valley,  waiting  in  the  forest  area.  Life  had  ad¬ 
vanced  l)eyond  that  of  1850,  since  steamboat  and  stage  reached  the 
outer  edge  of  the  fringe,  and  farming  machinery  was  coming  into  use. 
McCormick  had  moved  west  from  Virginia  to  the  edge  of  the  plains 
where  he  was  needed,  and  by  i860  his  factory  was  turning  out  4000 
reapers  a  year  at  Chicago. 

Beyond  the  frontier  of  settlement,  life  in  the  loci  of  the  Red  River 
Valley  was  centered  around  the  maintenance  of  transportation  and 
communication  until  one  reached  the  junction  of  the  Red  and  the 
.Assiniboine  rivers,  where  there  was  more  progress  in  the  field  of 
agriculture.  Travelers  were  put  up  at  stage  stations,  while  wagons 
and  horses  were  changed  as  at  Dayton  and  Alexandria.  Georgetown 
served  as  a  transshipping  point  from  wagons  or  stages  to  the  steam¬ 
boat,  while  Fort  Abercrombie  functioned  as  a  protective  center. 
Pembina  partially  controlled  trade,  maintained  transport  and  com¬ 
munication,  and  carried  on  some  agriculture. 

.■\n  observer  of  life  in  the  "serpentine”  villages  radiating  from 
fort  Garry  noted  various  strata  of  culture,  ranging  from  the  fur  traders 
and  plains  hunters  to  the  steamboat  men,  freighters,  and  prosperous 
independent  farmers.  But  plains  hunting  was  still  a  primary  source 
of  livelihood,  in  contrast  w  ith  farming.  Cultivators  kept  to  the  river- 
banks,  repelled  by  lack  of  wood,  the  troublesome  Indians,  and  the 
scarcity  of  markets  for  their  products,  although  they  had  better  tools 
brought  from  St.  Paul.  Beyond  the  tentacles  of  settlement  at  the 
fork,  grow  th  was  to  be  noted  at  Portage  la  Prairie  and  some  mere 
dots  at  Oak  Point  on  Lake  Manitoba  and  at  Islington  and  Rat  Portage 
up  the  Winnipeg  River.** 

Many  forces  conspired  to  block  the  seemingly  imminent  forward 

“  The  Sor'Wesler,  Vol.  i.  No.  l,  Wednesday,  Dec.  38,  1859. 

“H.  Y.  Hind:  Narrative  of  the  Canadian  Red  River  Exploring  Expedition  of  1857,  2  voU. 
London,  i860;  reference  in  Vol.  i,  p.  156. 
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thrust  of  the  pioneer  fringe.  The  fur  trade  of  the  Hudson’s  Bay  Com¬ 
pany  was  threatened  by  any  agricultural  advance  and  held  its  land 
north  of  the  49-degree  line  practically  closed  to  settlement.  The 
Plains  Indians  went  on  the  warpath  in  the  autumn  of  1862  and  drove 
the  pioneers  back  toward  the  Mississippi.  Then  the  intersectiona! 
conflict  in  the  South  drained  men  from  Minnesota.  Settlers  even  in 
the  years  following  seemed  to  trek  across  these  woodless  plains  to 
reach  the  wooded  mountains  and  valleys  of  the  farther  West. 

Advance  of  the  Railroads 

The  annals  of  settlement  in  the  v’^alley  are  scant  until  1870,  but  a 
drive  forward  began  in  1869.  The  Northern  Pacific  Railway  was 
ready  to  strike  from  Lake  Superior  across  the  Red  River,  and  the  St. 
Paul  and  Pacific  was  about  to  resume  its  progress  northwestward 
from  St.  Paul  toward  the  valley.  Not  only  were  the  means  of  penetra¬ 
tion  about  to  appear  but  the  land  north  of  the  49-degree  line  was  also 
being  opened  to  settlement.  The  Hudson’s  Bay  Company  had  sold 
its  territory  to  the  newly  created  Dominion  of  Canada,  which  was 
anxious  to  fill  its  land  with  settlers  and  hold  it  against  “manifest 
destiny.’’  A  new’  tool  for  the  conquest  of  the  prairies  w’as  being 
perfected  by  Oliver — his  steel  plow,  which  could  easily  break  their 
tough  sod.  The  frontier  was  now  backed  by  powerful  forces. 

Thus  the  pioneer  fringe  had  pushed  forward  toward  the  Red  River 
Valley  in  the  shape  of  a  forked  tongue  along  the  headw’aters  of  the 
Mississippi  and  the  Minnesota,  but  it  still  hesitated  in  the  forests  at 
the  southeastern  edge  of  the  prairies.  In  1870  the  skirmish  line  ran 
from  the  middle  of  the  west  shore  of  Green  Bay  to  the  93rd  meridian 
and  from  there  northwest  around  Lake  Mille  Lacs  to  the  source  of  the 
Crow’  Wing  River.  Thence  it  passed  south  through  the  Ottertail 
chain  of  lakes,  turning  southwest  at  a  point  opposite  Lake  Traverse 
to  cross  the  Minnesota  River  at  the  96th  meridian.  More  venturesome 
dots  of  settlement  advanced  beyond  the  fringe  along  two  lines  of 
transport  tow’ard  the  Red  River. 

Along  the  advancing  frontier  could  be  seen  log  cabins,  w’ith  shacks 
and  sod  houses  in  the  open  prairies  at  the  edge  of  the  woods.  Slow- 
moving  oxen  drew  the  heavy  wagons  of  the  farmers,  and  first  crops 
were  sometimes  obtained  by  planting  corn  and  potatoes  in  cuts  made 
in  the  sod  with  an  axe.  The  breaking  plow  was  coming  into  use  and 
was  often  used  in  common  by  many  neighbors.  The  railroads  were  at 
last  striking  out  steadily  toward  the  Red  River.  The  St.  Paul  and 
Pacific  was  adv  ancing  tow  ard  Breckinridge  by  way  of  Morris,  while  the 
Northern  Pacific  was  under  construction  from  Lake  Superior  past 
Brainerd  tow  ard  Fargo.  An  outlet  for  crops  raised  on  the  plains  was 
appearing. 
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Down  the  Red  River  the  loci  of  settlement  were  growing  at  Breckin¬ 
ridge  and  Wahpeton,  at  Fort  Abercrombie,  and  at  Georgetown. 
Farther  downstream  settlers  and  speculators  were  hovering  near  the 
site  of  the  present  Fargo,  but  then  there  was  a  wide  gap  until  Pembina 
and  St.  Vincent  were  reached.  Again  there  was  little  settlement  until 
the  outliers  of  the  farmsteads  radiating  from  Fort  Garry  were  reached. 
The  little  village  of  Winnipeg  was  growing,  and  the  nucleus  of  the 
future  great  metropolis  of  the  Canadian  Northwest  was  to  be  found  in 
its  twenty-five  or  more  buildings.  But  still  the  settlers  shunned  the 
plains  and  clung  to  the  rivers. 

Settlers  were  drifting  in  all  along  the  Red  River  Valley,  but  they 
kept  to  the  wooded  streams.  Young  men,  packing  their  guns  and 
fishing  lines,  often  went  in  advance  to  spy  out  the  land,  while  families 
followed  in  covered  wagons,  far  ahead  of  the  railroad,  away  from  the 
services  of  doctor  and  teacher.  Alongside  were  the  symbols  of  the 
past,  as  Red  River  carts  passed  lightly  over  the  thick  prairie  grass,  and 
Indians  on  their  ponies  loped  silently  past. 

But  the  forerunners  of  the  railroads  were  just  gaining  full  strength. 
The  stage  bumped  and  rocked  along  the  route  from  St.  Cloud  to 
C»eorgetown,  while  the  Selkirk  prepared  for  her  first  trip  to  Fort 
Gariy.  These  means  of  transport,  joined  to  the  railroads  and  the 
Dawson  Route,  brought  passengers  and  freight  to  the  Red  River 
Settlements. 

There  at  Winnipeg  was  a  foretaste  of  the  future  as  the  Dominion 
surveyors  planned  to  lay  off  the  plains  in  sections  in  the  United  States 
fashion  and  the  first  Dominion  census  was  being  taken.  But  the  news¬ 
papers  of  Winnipeg  still  carried  the  list  prices  of  prime  furs  beside 
those  of  agricultural  implements.** 

During  the  next  few  years  settlement  advanced  in  the  valley, 
but  only  in  the  form  of  thin  lines  clinging  to  the  wooded  streams  and 
the  new  railroads.  The  rails  of  the  St.  Paul  and  Pacific  reached 
Breckinridge,  and  immigrants  paralleled  and  preceded  its  advance. 
Moorhead  and  Fargo  grew  as  the  Northern  Pacific  touched  and  crossed 
the  Red  River.  The  Dawson  Route  from  Lake  Superior  to  the  Red 
River  hel|)ed  to  swell  the  tide,  and  settlers  from  Ontario  took  up 
land  along  the  route,  on  the  Boyne  River  near  Pembina  Mountain, 
and  on  the  Red  River  south  of  Winnipeg.*^  Other  settlers  located 
near  Stony  Mountain  northwest  of  Winnipeg  and  out  along  the  Assini- 
boine.  The  depression  of  1873  retarded  growth  in  many  ways,  though 
a  prize  crop  of  wheat  by  a  homesteader  on  the  Sheyenne  west  of 
I'argo  pointed  toward  the  future. 

The  pioneer  fringe  really  began  to  penetrate  the  plains  in  1875, 
when  Mennonites  from  southern  Russia  traveled  downstream  by 

*'  Canada,  Seas.  Papen,  1876,  No.  7,xli,pp.  103  fit.;  Manitoba  Daily  Free  Press,  Oct.  14, 1876. 

Manitoba  Daily  Free  Press,  Nov.  9,  187a. 
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Steamboat  and  dared  to  locate  on  the  open  plains  north  of  the  49- 
degree  line  and  east  of  Pembina  Mountain.  Six  thousand  Mennonites 
brought  their  old  culture  from  the  Russian  plains  to  a  similar  land¬ 
scape. Settlements  in  the  strassendorf  form  soon  dotted  the  plains, 
and  the  land  held  in  common  was  farmed  efficiently  according  to  the 
Old  World  rules.  A  deep  religious  spirit  pervaded  the  communities, 
and  their  communal  devotions  comp)ensated  for  the  lack  of  contact 
with  the  outer  world.  These  nearly  self-sufficient  Mennonite  com¬ 
munities  were  established  on  the  plains  of  the  Red  River  far  in  advance 
of  the  railroads.  The  inherited  culture  of  these  pioneers  was  perfectly 
adapted  to  the  new  environment,  and  there  was  no  need  to  revert 
to  the  primitive  culture  met  at  the  edge  of  the  frontier  of  settlement. 

South  of  the  49-degree  line  the  power-machine  culture  of  the 
United  States  helped  to  conquer  the  resistance  of  the  plains  by  making 
large-scale  farms  profitable.  By  1875  breaking  plows  were  ripping  up 
the  tough  prairie  sod  near  Casselton  for  the  Cass-Cheney  Farm.  The 
bonanza  crop  reaped  attracted  a  rush  of  large-acreage  purchasers  in¬ 
tent  on  bonanza  wheat  farming.  This  accomplished  the  purpose  of 
the  two  directors  of  the  Northern  Pacific  who  had  bought  the  land  for 
the  following  reason:  “We  needed  something  larger  than  the  small 
fields  of  the  homesteader  to  attract  farmers  with  means  and  give  the 
road  something  to  carry.  “*•  The  steamboats,  flatboats,  and  freight 
wagons  carried  in  heavy  loads  of  lumber  and  tools  and  began  the  ex¬ 
port  of  wheat  in  1876,  in  addition  to  the  fur  bales.  Yet  a  north  and 
south  railroad  was  needed  to  tap  the  wealth  of  the  valley,  and  that  did 
not  materialize  until  December  of  1878. 

Meanwhile  settlers  moved  in  from  the  south  and  east.  The  western 
prairies  near  Buxton  received  settlers  from  Saetersdalen,  Norway, 
and  these  pioneers  used  all  the  ttxjls  of  their  old  culture  from  farm 
implements  to  skis  in  conquering  the  plains.  The  railroad  reserves 
often  constituted  an  annoying  man-made  difficulty  for  these  settlers. 
Swedes  and  New  Englanders  were  taking  up  land  along  the  Park  River, 
halfway  between  Grand  Forks  and  Pembina.  Icelandic  settlers  even 
left  the  shores  of  Lake  Winnipeg,  where  the  heavy  timber  and  swamp 
made  progress  difficult,  and  settled  near  Pembina  Mountain  close  to 
old  St.  Joseph.  They  avoided  prairies  farther  to  the  east  because 
“logs  for  houses  could  be  had  without  the  necessity  of  hauling  them 
from  a  distance”  and  because  “it  was  sometimes  difficult  to  get  water 
on  these  prairies.”*®  Many  of  the  settlers  walked  south  to  the  huge 

Alexander  Bess  and  W.  R.  Nuraey:  Ten  Years  in  Winnipeg,  Winnipeg,  1879,  pp.  115 
Adam  Shortt  and  A.  G.  Doughty, edits.:  Canada  and  Us  Provinces,  Edinburgh  edit.,  Vol.  30, Toronto. 
1914.  P.  abS- 

'•  J.  B.  Power:  Bits  of  History  Connected  with  the  Early  Days  of  the  Norther .i  Pacific  RatlviT 
and  the  Organisation  of  Its  Land  Department.  CoUections  StaU  Hist.  Soc.  Korlh  Dakota,  VoL  J. 
1910.  pp.  33 7-348;  reference  on  pp.  344-345. 

••  Sveinbjorn  Johnson:  The  Icelandic  Settlement  of  Pembina  County.  CoUeelions  StoU  Hitt. 
Soc.  of  North  Dakota,  Vol.  i.  1906,  pp.  89-131;  reference  on  p.  99. 
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Grandin  Farm  to  work  in  the  wheatfields  and  acquire  the  capital 
necessary  on  the  more  recent  frontiers  of  settlement. 

There  were  many  gaps  even  at  the  time  that  James  Hill  was  push¬ 
ing  the  railroad  forward  over  the  eastern  prairies.  There  were  un¬ 
settled  spaces  from  Moorhead  to  Crookston  and  again  from  there  to 
St.  V  incent.  From  Emerson  just  across  the  border  settlement  was 
progressing.  There  was  a  gap  from  Winnipeg  to  the  Mennonite  settle¬ 
ments  in  the  west  prairies,  and  from  there  to  Grafton.*' 

However,  at  the  beginning  of  1879  a  rail  line  ran  from  St.  Paul  to 
W  innipeg  over  the  eastern  prairies  and  up  to  Fargo  on  the  western 
prairies,  which  were  also  tapped  by  the  east-west  rail  line  from  Lake 
Superior.**  The  great  surge  of  settlement  reached  its  full  stride,  and 
by  1881  our  saga  was  completed. 

The  pioneer  fringe  had  figuratively  flowed  down  the  Red  River 
j  V'alley,  washed  against  the  eastern  shore  of  the  old  lake  basin,  and  was 
1  spilling  over  the  western  shore.  That  is,  the  frontier  in  1881  ran  from 
*.  the  western  tip  of  Lake  Superior,  curving  northwest  above  Mille  Lacs, 

;  across  the  Red  Lake  River  to  the  49-degree  line  at  the  eastern  edge  of 

}  the  Red  River  region,  and  thence  to  the  east  shore  of  Lake  Winnipeg. 

The  frontier  crossed  from  Gimli  on  Lake  Winnipeg  to  Oak  Point  on 
Lake  Manitoba.  There  were  scattered  settlements  northwest  from 
there  toward  Riding  Mountain,  but  the  real  pioneer  fringe  curved 
south  from  the  west  shore  of  Lake  Manitoba  through  Pembina  Moun¬ 
tain,  passing  east  of  the  Sheyenne  River  toward  the  Coteau  des 
Prairies  and  the  Missouri.  There  appears  to  have  been  a  gap  in  the 
i  marshy  area  between  the  Morris  River  and  the  Boyne  later  remedied 
i  by  railroad  and  drainage. 

The  density  map  of  five  years  later  shows  the  pioneer  fringe  rolling 
westward  l>eyond  Devil’s  Lake  and  into  the  Canadian  Northwest, 
though  some  turn  back  with  bitterness  in  their  hearts,  as  expressed  in 
n  the  legend  seen  on  a  covered  wagon  in  Alberta  (1917):  “Fifty  miles 
1  from  water.  Fifty  miles  from  food.  To  Hell  with  Southern  Alberta, 

1  We  re  leaving  there  for  good. ’’** 

The  Red  River  V/alley,  then,  was  a  valuable  halting  place  for  the 
far-flung  frontier  of  today.  Here  men  experimented  with  the  prob- 
lems  of  the  Great  Plains — the  lack  of  wood  and  water — under  favor¬ 
able  conditions.  The  new  tools  such  as  railroad  plow  and  reaper  were 
?  tried  out.  Governments  tested  methods  of  land  survey,  land  sale,  and 
j  railroad  subsidy  and  were  faced  with  the  clash  between  nomads  and 

I  farmers.  Statesmen  wrestled  with  the  problem  of  extending  eastern 
!  culture  to  new  communities,  which  were  often  of  foreign  stock.  The 

I I  necessity  of  constructing  railroads  to  the  Red  River  Valley  and  the 

I  "  James  J.  Hill;  History  of  Agriculture  in  Minnesota,  Minnesota  Hist.  Soc.  Collections,  Vol.  8. 

^  1*95-1808,  pp.  375-290;  reference  on  p.  285. 

“  Manitoba  Daily  Free  Press,  Dec.  s,  1878. 

**  Personal  communication  from  J.  C.  Cameron 
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coast  brought  Canadians  in  contact  with  the  problems  of  the  Canadian 
Shield — too  much  water,  wood,  and  rock.  They  overcame  the  ob¬ 
stacle,  which  may  assume  its  old  role  of  binding  the  Canadians  to¬ 
gether  not  by  the  fur  trade  as  in  the  past  but  by  the  exploitation  of 
minerals. 

The  International  Boundary  and  Other  Questions 

The  Red  River  Valley  is  a  natural  region  cut  by  an  international 
boundary.  Did  the  49-degree  line  distort  the  progress  of  settlement? 

Before  1870  the  line  appears  to  have  been  a  barrier  to  settlement 
northward,  since  entrance  of  farmers  by  steamboat  and  stage  was 
hampered  by  the  Hudson’s  Bay  Company.  Yet  trade  and  other  con¬ 
tact  between  St.  Paul  and  Fort  Garry  were  not  halted  even  by  annoy¬ 
ing  duties  imposed  at  the  boundary.  After  1870  the  line  began  to 
exert  a  more  effective  influence  over  trade,  as  when  the  Mounted 
Police  ejected  the  American  fur  traders.  The  boundary  was  used  by 
both  governments  as  a  means  of  restricting  the  transport  of  goods. 
Freighting  by  Red  River  carts  was  brought  to  an  end  in  1871,  and 
steamers  were  debarred  in  1880.  However,  both  were  being  super¬ 
seded  by  better  modes  of  transportation,  and  settlement  does  not 
seem  to  have  been  retarded.  Following  1870  the  boundary  was  opened 
wide  to  the  currents  of  settlement,  except  for  the  land  reservations  on 
either  side.  Many  United  States  institutions,  such  as  the  quarter 
i-  section,  and  also  tools  were  adopted  by  our  friends  across  the  border 

as  an  aid  in  conquering  the  plains. 

During  the  ten  years  in  which  the  frontier  swept  most  swiftly 
across  the  Red  River  Valley  (1875-1885)  we  observe  little  distortion 
in  development,  except  perhaps  some  retardation  because  of  lack  of 
railroad  facilities  in  Manitoba.  That  requires  further  research.  The 
pattern  of  development  in  this  natural  region  seems  to  have  been 
little  distorted  by  the  presence  of  an  international  boundary.  The 
question  is  raised  whether  there  can  be  international  planning  for  the 
utilization  of  a  natural  region. 

^  The  progress  of  the  frontier  in  the  Red  River  Valley,  w'hen  viewed 

f  as  a  whole,  accentuates  the  point  that  transformation  of  the  landscape 

began  to  occur  when  the  forces  synchronized.  Only  after  1875  did 
new  tools,  presence  of  transport  facilities,  ()opulation  drive,  and  free¬ 
dom  to  settle  upon  the  land  without  disturbance  from  nomads  harmo¬ 
nize.  Can  such  a  harmonization  be  planned? 

The  speed  of  advance  is  striking,  since  within  a  short  decade 
a  grassland  was  transformed  into  a  wheat  granary'.  In  contrast  with 
earlier  frontiers,  the  area  was  covered  with  remarkable  speed,  b 
rapid  expansion  the  wisest  path  to  take,  or  do  we  need  more  control? 

The  complexity  of  the  pioneer  fringe  is  very’  apparent  as  regards 
race.  German  Mennonites  emigrated  from  southern  Russia  and  took 
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up  land  on  the  plains  east  of  Pembina  Mountain.  Canadians  settled 
along  the  wooded  Boyne,  while  trench  Canadians  broke  ground  along 
the  streams  east  of  the  Red  River.  Swedes,  Norwegians,  and  Danes 
settled  in  rather  solid  blocks  within  the  valley.  How  well  have  these 
different  stocks  adapted  themselves  to  their  new  environment  and 
attained  unity  of  action? 

The  pattern  of  settlement  has  a  wade  range.  Along  the  streams 
are  long,  narrow  strips  of  land  with  single  rows  of  dwellings  at  the 
edge  of  the  bank  or  clumps  of  dwellings  with  the  fields  round  about 
as  at  Graham’s  Point.  Upon  the  prairies  homes  are  scattered  through 
the  sections,  but  in  contrast  is  the  strassendorf  of  the  Mennonites. 
The  “bonanza”  farm  pattern  is  again  different.  What  are  ideal  rural 
groupings? 

These  pioneers  lived  on  varying  economic  levels.  The  huge  farms, 
such  as  that  of  the  Grandins,  represented  an  immense  outlay  of  capital, 
while  the  Norwegian  settlers  near  Buxton  operated  on  a  subsistence 
level.  The  Mennonites  borrowed  heavily  to  pay  the  first  costs  of 
their  settlement.  How  may  pioneers  be  most  efficiently  financed? 

The  actual  form  of  progress  assumed  by  this  pioneer  fringe  was 
not  a  steady  surge  down  the  valley,  as  the  density  maps  of  1870  and 
1881  seem  to  indicate.  Loci  of  settlement  were  shot  far  ahead  along 
the  wooded  streams  and  at  the  river  forks  to  the  south  and  north. 
Settlement  then  filled  in  along  the  streams  and  gave  the  valley  a 
skeleton  leaf  form  of  settlement,  the  streams  corresponding  to  the 
veins  of  the  leaf.  Patches  of  settlement  began  to  appear  in  the  inter¬ 
stices  on  the  prairies,  but  only  to  the  north  and  south,  leaving  great 
gaps  in  the  central  area,  which  w'ere  finally  filled  in  to  form  the  picture 
seen  in  188 1.  Should  communal  groups  be  planned  for  the  pioneer 
fringe  as  holders  of  the  far-flung  loci? 

These  are  some  of  the  questions  that  arise  in  a  survey  of  the 
progress  of  settlement  in  the  Red  River  Valley  and  that  appear  to 
have  significance  in  planning  for  the  utilization  of  new  and  old  lands. 
The  state  and  local  planning  boards  of  the  United  States  are  even 
now  attempting  to  solve  some  of  these  problems  as  they  shift  people 
into  more  favorable  areas  than  those  into  which  they  were  cast  by  un¬ 
controlled  movement  of  the  old  pioneer  fringe. 


CANADIAN  FRONTIERS  OF  SETTLEMENT: 
A  REVIEW* 

H.  A.  Innis 

University  of  Toronto 


During  the  past  fifteen  years  arable  land  has  been  regarded  with  heightened 
intensity  and  challenge  from  both  the  politico-social  and  the  scientific  standpoints. 
.  .  ,  Both  points  of  view  are  illustrated  in  the  homesteading  and  related  immigra¬ 
tion  policies  of  governments  that  still  have  large  acreages  of  virgin  land  which  maybe 
cultivated  with  varying  degrees  of  difficulty. 


opening  sentences  from  the  preface  to  the  first  volume 
I  of  “Canadian  Frontiers  of  Settlement”  may  be  taken  as  the 
text  of  the  project  whose  work  is  here  under  review.  The 
Canadian  Pioneer  Problems  Committee  had  its  inception  in  1927  when 
the  exceptional  opportunities  presented  by  the  Canadian  West  for  the 
study  of  pioneer  settlement  were  urged  before  the  Social  .Science 
Research  Council.*  The  project  had  not  only  the  advantage  of  an 
important  select  area  but  also  the  advantages  of  extensive  work  on  the 
part  of  Canadian  social  scientists.  The  results  of  the  research  program 
are  now  in  the  course  of  publication.  Three  of  the  nine  volumes  of 
the  series  have  already  apjDeared.* 


Prairie  Settlement:  The  Geographical  Setting 

Professor  W.  A.  Mackintosh,  the  director  of  the  project,  is  the 
author  of  the  first  volume  of  the  series.  In  his  introduction  he  has 
outlined  the  peculiar  characteristics  of  Canadian  development.  Lower 
costs  of  transportation,  rising  prices  of  wheat,  improved  technology’ 
in  plow  s,  milling,  binders,  grain  elevators,  dry-farming  practices,  and 
early  maturing  wheats,  the  disappearance  of  free  land  in  the  United 
States,  and  the  displacement  of  population  in  highly  industrialized 
regions  were  factors  causing  the  rapid  settlement  of  the  prairie  regions 
after  the  turn  of  the  century.  The  effects  of  rapid  settlement  have 
been  evident  in  the  successes  and  failures  of  the  Canadian  West. 

•  Canadian  Frontiers  of  Settlement,  edited  by  W.  A.  Mackintosh  and  W.  L.  G.  Joerg.  Vol.  i, 
Prairie  Settlement;  The  Geographical  Setting,  by  W.  A.  Mackintosh  (1934);  Vol.  4.  Economic  Prob¬ 
lems  of  the  Prairie  Provinces,  by  W.  A.  Mackintosh  assisted  by  A.  B.  Clark,  G.  A.  Elliott,  and  W.  V\. 
Swanson  (1935);  Vol.  6,  The  Settlement  of  the  Peace  River  Country:  A  Study  of  a  Pioneer  .Xrea,  by 
C.  A.  Dawson  assisted  by  R.  W.  Murchie  (1934).  The  Macmillan  Company  of  Canada  Limited. 
Toronto. 

•  For  reference  to  the  history  and  plan  of  the  project  see  "Pioneer  Settlement,"  Amer.  C*op- 
Soc.  Special  Publ.  No.  14,  193a. 

•  The  remaining  volumes  are:  Vol.  3,  History  of  Prairie  Settlement  and  Dominion  Lands  Policy, 
by  A.  S.  Morton  and  Chester  Martin;  Vol.  3,  History  of  Immigration  Policy  and  Company  Colonisa¬ 
tion,  by  Duncan  McArthur  and  W.  A.  Carrothers;  Vol.  S,  Agricultural  Progress  on  the  Prairie  Frontier, 
by  R.  W.  Murchie  assisted  by  William  Allen  and  J.  F.  Booth;  Vol.  7,  Group  Settlement:  Ethnic  Com¬ 
munities  in  Western  Canada,  by  C.  A.  Dawson;  Vol.  8,  Pioneering  in  the  Prairie  Provinces:  The  Social 
Side  of  the  Settlement  Process,  by  C,  A.  Dawson;  Vol.  9,  Settlement  and  the  Forest  and  Mining  Fron¬ 
tiers,  by  A.  R.  M.  Lower  and  H.  A.  Innis. 
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[The  studies  providel  an  examination  of  the  conditions  and  processes  of  settlement 
as  exemplified  in  contemporary  Canadian  experience  .  .  .  [and  contribute]  toward 
the  development  of  economic  and  social  planning  in  a  field  where  the  costs  of  planless 
development  are  peculiarly  heavy. 

The  first  volume,  “Prairie  Settlement,”  includes  chapters  on  land 
and  climate,  with  a  description  of  the  physiographic  characteristics, 
crucial  climatic  features  in  wheat  production  such  as  temperature, 
rainfall,  and  frost,  vegetation,  and  soils;  on  the  important  surveys  of 
agricultural  jx>ssibilities,  beginning  with  Captain  John  Palliser’s;  on 
the  fundamental  importance  of  the  railway  to  settlement;  on  the 
spread  of  settlement  as  shown  by  census  material,  with  a  discussion  of 
factors  affecting  population  density;  on  various  districts— the  Red 
River  Valley  and  the  park  belt,  the  prairie  plains,  the  forest  areas,  and 
the  Peace  River  Country;  on  climatic  variability  in  relation  to  wheat 
yields;  and  on  the  probable  limits  of  settlement.  These  chapters  are 
supported  by  an  extensive  array  of  charts,  photographs,  tables,  and 
footnotes,  and  there  is  a  substantial  appendix  on  soils. 

The  success  of  settlement  is  dependent  on  variability  of  climate  and 
variability  of  prices. 

.  .  .  the  reliability  of  the  occurrence  of  rainfall  and  of  frost  is  of  the  utmost  im¬ 
portance. 

.  .  .  the  area  of  more  than  20  per  cent,  variability  in  precipitation  is  a  "  problem 
area”  in  the  Prairie  Provinces. 

The  district  along  the  Alberta-Saskatchewan  boundary  which  is  characterized 
by  a  low  percentage  of  land  occupied,  a  low  density  of  population,  low  crop  yields,  a 
high  proportion  of  abandoned  farms,  and  range  densities  of  sheep  and  cattle  is 
conditioned  not  only  by  a  scanty  rainfall  but  by  a  highly  variable  rainfall. 

On  the  other  hand,  in  the  northern  regions  frost  tends  to  replace 
drought  as  an  agricultural  handicap.  The  frost  hazard  is  high  where 
the  drought  hazard  is  low.  Precipitation  is  a  factor  in  variability  of 
yield  and  frost  in  variability  of  grade.  The  range  of  variability  of 
wheat  production  in  the  Prairie  Provinces  due  to  climatic  factors  is 
shown  in  Figure  i.  The  significance  of  widespread  variability  to  the 
prosperity  of  the  West  and  of  Canada  is  evident 

when  it  is  considered  that  over  the  whole  of  the  three  provinces  in  1925  the  sale 
of  cereals  contributed  more  than  80  per  cent,  of  the  farm  income,  and  that  in  the 
areas  of  highest  variability  of  crop  yields  wheat  represents  80  per  cent,  or  more  of  the 
field  crop  acreage. 

The  wheat  farmer  in  Western  Canada  is  engaged  in  a  business  subject  to  unusual¬ 
ly  sharp  fluctuations,  imposed  on  it  in  greater  or  less  degree  by  pronounced  variations 
in  rainfall  and  the  other  climatic  conditions  of  wheat  growing,  and  by  the  necessity 
of  competing  In  a  far  distant  world  market  for  the  sale  of  a  raw  material.  In  these 
facts  of  a  commercial  agriculture  in  which  a  high  degree  of  variability  is  inherent 
will  be  found  the  centre  of  the  economic  problems  of  Western  Canada.  Much  effort 
has  been  and  will  continue  to  be  concentrated  on  reducing  the  degree  of  variability 
by  restraining  settlement  in  those  areas  subject  to  most  violent  variations,  by  exten- 
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sion  of  irrigation  projects,  by  improved  farming  practice,  and  by  the  development  of 
crops  less  susceptible  to  the  hazards  imposed  by  climate.  On  the  other  hand,  agricul¬ 
ture  in  this  region  can  never  lose  altogether  its  variable  nature,  and  its  economic 
institutions  will  tend  in  the  future  as  in  the  past  to  turn  to  forms  in  which  they  can 
withstand  the  variations  in  income  which  they  cannot  avoid. 


Fig.  I — Variability  of  wheat  yields.  For  each  territorial  division  the  average  variation  from  tb« 
mean  is  expressed  as  a  percentage  of  the  mean.  (Fig.  149,  p.  183.) 

All  the  figures  accompanying  this  review  have  been  selected  from  "Prairie  Settlement"  (figurr 
number  and  page  in  parenthesis)  as  indicative  of  its  wealth  of  illustrative  material.  (Blocks  lent  by 
the  Macmillan  Company  of  Canada.) 


In  the  final  chapter  the  probable  limits  of  settlement  are  considered 
in  relation  to  geographical  obstacles — the  short  growing  season  and 
frost  risks,  the  scarcity  of  favorable  soils  in  many  areas,  and  the  cost 
of  transportation — and  the  favorable  conditions  that  may  overcome 
them. 

Settlement  takes  place  for  exceedingly  diverse  reasons,  of  which  by  no  means 
the  most  important  are  economic;  settlement  persists,  however,  only  if  satisfactor)- 
incomes  can  be  earned. 

Forecasting  rests  on  many  arbitrary  assumptions,  but  the  most  probable  outlook 
for  the  Prairie  Provinces,  assuming  a  return  to  conditions  approximating  to  those 
which  we  have  become  accustomed  to  call  "normal,”  Is  for  a  further  increase  in  the 
area  of  land  in  farms,  say  15  to  25  per  cent.,  a  less  than  proportionate  increase  in  the 
production  of  wheat,  and  an  increase  in  rural  population  which  may  soon  be  con¬ 
verted  into  a  decline. 

If  the  Prairie  Provinces,  in  common  with  other  wheat  export  regions,  are  under 
pressure  to  reduce  wheat  production,  it  can  be  predicted  that  reductions  will  come 
in  the  Forest  and  Park  Belts,  where  the  comparative  advantage  of  wheat  has  not  been 
great,  and  to  a  less  extent  in  the  centre  of  the  semi-arid  belt,  where  the  uses  of  land 


Fig.  j  —Mean  number  of  days  between  date  when  seeding  becomes  general  and  the  date  of  first 
killing  frost  (29°  F.)  of  fall.  (Fig.  22,  p.  21.) 

Fig.  3— Relative  number  of  years  in  which  warm-season  rainfall,  April  i  to  September  i,  was  less 
than  7.5  inches.  The  figures  shown  on  the  map  are  percentages.  In  the  construction  of  the  map 
Mcords  of  less  than  15  years  were  used  only  for  interpolation.  Over  100  stations  have  relatively  good 
records  and  the  map  gives  a  good  picture  of  conditions.  (Fig.  147.  p.  I7S.) 
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for  grazing  or  for  growing  characteristic  irrigation  crops  become  more  profitable. 
The  greater  part  of  the  Prairie  Plains,  however — that  part  which  now  practises  a 
high  degree  of  specialization  in  wheat — may  be  expected  to  maintain  its  production 
because  of  the  absence  of  alternatives.  That  area  will  be  the  last  stronghold  of 
wheat  in  the  Prairie  Provinces  to  be  forsaken. 


Economic  Problems  of  the  Prairie  Provinces 

The  fourth  volume  of  the  series,  on  economic  problems  of  the 
Prairie  Provinces,  supplements  the  analysis  of  the  first  volume  by 
emphasizing  the  importance  of  fluctuations  in  prices  as  a  factor  in 
variability  of  income.  In  the  first  section,  by  Professor  Mackintosh, 
four  chapters  deal  with  long-run  trends  and  short-run  fluctuations 
in  income  and  w  ith  rigidities  involved  in  transportation  and  marketing 
costs.  Two  following  chapters  are  concerned  with  provincial  finance 
and  distribution  of  financial  burdens  and  services  in  Alberta,  and 
succeeding  chapters  with  the  problems  of  rural  local  government  and 
taxation  in  Saskatchewan.  A  final  chapter  deals  with  farm  credit. 

Geographically,  the  settler  deals  with  certain  soils,  rainfall  of  given  amounts  and 
given  dependability,  frost  and  plant  diseases  of  given  occurrence,  physical  dis¬ 
tances  from  the  great  markets  for  buying  and  selling.  Economically,  he  deals  with 
the  cost  of  land,  the  cost  of  living,  the  value  of  his  product,  the  cost  of  transportation, 
gross  income,  expenses,  net  income,  the  demand  of  the  world  for  his  products,  and 
the  cost  of  the  products  which  he  must  purchase.  Particularly  in  an  area  of  com¬ 
mercialized  agriculture,  the  success  of  settlement  depends  on  the  ability  of  the  settler 
to  wrest  from  his  physical  environment  and  from  the  economic  facts  of  his  position 
a  net  income  sufficient  to  cover  the  standard  of  living  which  will  permit  him  to  make 
progress  as  he  conceives  progress. 

The  project  was  extremely  fortunate  in  the  time  of  its  inquiry. 
The  effects  of  the  depression  through  the  low  price  of  wheat  have 
brought  out  in  sharp  relief  the  problems  of  the  western  provinces 
and  of  Canada  at  a  period  in  which  rapid  expansion  has  practically 
ceased.  Settlement,  in  long-run  trends,  has  responded  to  the  influence 
of  economic  factors  and  has  been  divided  into  various  periods:  1876- 
1882,  the  false  start;  1883-1895,  recession  and  severe  struggle;  1896- 
1913,  the  great  influx;  1915-1920,  war  years;  1921-1925,  the  postwar 
slump;  1926-1929,  a  new  period  of  expansion.  Wheat  prices  declined 
from  1873  to  1895,  rose  from  1895  to  1920,  declined  from  1920  to  1924, 
and  rose  from  1925  to  1929. 

The  catastrophic  drop  of  wheat  prices,  1929-1933.  has  created  in  the  Prairie 
Provinces  an  economic  crisis  of  the  first  magnitude.  The  great  swings  of  the  world 
price  for  wheat  since  1873  have  marked  out  the  main  course  of  the  fortunes  of 
settlement. 

Transportation  costs  declined  to  a  low  level  from  1901  to  1911. 
rose  during  the  war,  and  declined,  but  not  to  prewar  levels,  in  the 
postwar  period.  By  1932  wheat  prices  had  declined  so  greatly  that 
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in  some  cases  “half  the  Liverpool  price  of  wheat  was  absorbed  in 

carriage  charges.  ” 

Grassland  areas  of  high  fertility  and  obtainable  at  low  costs 
facilitated  rapid  expansion  of  settlement.  The  increasing  effectiveness 
of  industrialism  provided  settlers  with  improved  machinery  adapted 
to  the  rapid  occupation  of  vast  areas.  “Conditions  which  promote 
the  outflow  of  the  staple  product  and  the  inflow  of  capital”  are  the 
mainsprings  of  economic  development. 

Pioneer  communities  and  pioneer  countries  will  promote  policies  which  are  thought 
to  be  favourable  to  the  export  of  the  staple  product  and  to  the  rapid  pro¬ 
vision  of  capital.  If  the  country  or  community  is  in  the  interior  of  a  continent, 
cheapness  of  transportation  will  be  the  object  of  innumerable  policies  for  railway  and 
highway  construction,  for  subsidized  transportation  services,  and  for  government 
construction  where  private  initiative  lags.  I.and  is  plentiful  and  cheap  but  with 
proper  transportation  service  it  promises  to  be  valuable.  Land  grants  have,  there¬ 
fore.  been  one  of  the  commonest  means  of  subsidizing  the  construction  of  transporta¬ 
tion  facilities.  If  the  sale  of  the  export  staple  is  to  be  profitable,  if  the  producer's 
price  is  to  be  adequate,  the  channels  to  the  world’s  markets  must  be  free  and  economi¬ 
cal.  Economic  associations  are  formed  to  promote  more  efficient  marketing,  to 
remove  abuses,  and,  if  necessary,  to  provide  through  governmental  or  cooperative 
action  more  adequate  and  economical  marketing  machinery. 

The  economic  factors  of  settlement  have  been  to  a  marked  degree  factors  which 
affected  wheat  as  a  commodity  of  agricultural  production  and  as  a  commodity  in  the 
world's  commerce.  .  .  .  In  the  conduct  of  the  business  of  farming  on  the  Canadian 
prairies  and  in  the  conduct  of  government  and  community  business  generally  this 
probable  variation  in  the  price  of  wheat,  the  main  source  of  farm  income  and  there¬ 
fore  of  community  income,  is  a  basic  consideration. 

With  variability  of  wheat  prices  accentuated  by  monetary  disturb¬ 
ances,  variability  of  yields,  and  variability  of  grades,  the  gross  in¬ 
come  of  the  farmer  is  subject  to  wide  fluctuations,  and  the  net  income 
to  even  wider.  It  is  scarcely  an  exaggeration  to  say  that  the  accom¬ 
panying  table  (p.  102)  is  the  most  significant  ever  published  in  the 
study  of  western  and  Canadian  problems. 

This  extreme  variability  of  net  agricultural  income  in  the  Prairie  Provinces  is  of 
the  veiy  greatest  significance.  Individuals  and  communities  are  necessarily  acutely 
conscious  of  it  and  changes  in  agricultural  programmes  and  practice  have  been  direct¬ 
ed  toward  its  reduction.  The  pressure  of  this  problem  has  also  been  the  chief  impulse 
behind  demands  for  the  extension  of  railways,  for  the  reduction  of  transportation 
and  marketing  charges,  and  for  programmes  for  cooperative  or  governmental  control 
of  the  marketing  agencies.  All  charges  which  intervene  between  the  producer  and 
his  market  and  which  fluctuate  with  the  quantity  sold  but  not  to  any  great  extent 
with  the  price  are  never  outside  the  circle  of  the  prairie  farmer’s  attention . 

.All  economic  problems  which  are  concerned  with  overhead  costs,  whether  those 
of  the  individual  farm  enterprise  or  those  of  communities  or  governmental  bodies, 
are  rendered  active  or  quiescent  by  the  fluctuations  of  net  agricultural  income, 
‘'harply  upward  trends  of  expansion  in  a  region,  peopled  not  by  a  tradition-ridden 
peasantry  but  by  pioneers  and  farmer  entrepreneurs,  bring  demands  for  community 
services  and  for  public  improvements  w’hich  add  to  the  community  and  regional 
overhead.  They  promote  also  expansions  of  farm  enterprises,  thus  adding  to  the 
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overhead  of  the  individual  business.  It  is  an  axiom  of  finance  that  heavy  fixed 
charges  and  highly  fluctuating  income  are  incompatible.  The  rapid  expansion  of 
agricultural  settlement  leads  to  the  assumption  of  heavy  fixed  charges;  highly  fluctu¬ 
ating  incomes  make  them  difficult  to  carry. 

.  .  .  problems  of  public  finance  in  the  Prairie  Provinces  must  be  studied  in  the 
light  of  the  highly  variable  net  incomes  which  make  up  the  larger  part  of  the  regional 
income.  Problems  of  agricultural  credit  have  usually  been  viewed  as  problems  of 


The  Variability  of  Net  Cash  Income  Per  Acre  of  Wheat  in- 
Saskatchewan  Crop-Reporting  Districts.  1921-1929* 


District 

Average 

Net  Cash  Income 
(dollars) 

Coefficient  of 
V'ariation 
(per  cent.) 

I.  Southeast . 

5-43 

80 

2.  Regina- W'evburn . 

4.81 

99 

3.  South  Central . 

4.70 

84 

4.  Southwestern  . 

2.79 

173 

5.  Blast  Central  . 

5-45 

65 

6.  Central . 

3.81 

71 

7.  West  Central  . 

3.82 

127 

8.  Northeastern  . 

7.04 

68 

9.  Northwestern . 

5-25 

68 

•  Vol.  4.  Table  XII.  p.  30. 


making  more  and  cheaper  credit  available  to  the  farmer.  In  the  Prairie  Provinces 
there  have  indeed  been  important  problems  of  adjusting  credit  institutions  and 
practices  to  the  peculiar  needs  of  the  agriculture  of  that  region,  but  even  more 
important  have  been  the  problems  of  adjusting  the  burden  of  the  annual  charges 
for  credit  to  the  character  of  the  agricultural  income.  In  a  new  country  individual 
farm  owners  can  accumulate  capital  only  slowly;  rapid  expansion  can  take  place 
only  with  the  aid  of  credit,  originating  usually  outside  the  region  and  secured  by 
land-  or  chattel-mortgage.  The  temptation  to  pledge  the  future  income  from  the 
land  is  constantly  at  war  with  the  fear  of  the  consequences  of  fluctuating  incomes. 

In  order  that  land  might  be  made  available  quickly  and  imports  of 
capital  encouraged,  railroad  construction  was  supported  by  enormous 
subsidies  from  the  Dominion  and  the  provinces.  Communication,  as 
in  the  case  of  telephones,  was  extended  through  government  ownership. 
Persistent  efforts  w'ere  made  to  reduce  costs  of  transportation  and  to 
lower  railway  rates.  Similarly,  efforts  have  been  made  by  improve¬ 
ments  in  marketing,  to  lower  the  charges  30  to  35  cents  a  bushel 
separating  the  wheat  grown  from  Liverpool.  The  Manitoba  Grain  Act 
of  1900  was  persistently  subject  to  amendment,  and  in  1912  the  Canada 
Grain  Act  provided  a  basis  for  more  extensive  regulation.  Cooperative 
organizations  have  been  improved  and  extended. 

The  problem  of  adjusting  fixed  charges  to  variable  income  becomes 
acute  in  the  field  of  public  finance.  In  the  province  of  Alberta  heav>’ 
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bonded  indebtedness  and  fixed  charges  have  been  caused  by  roads, 
38  per  cent  of  the  total;  telephones,  20  per  cent;  railways,  16  per  cent; 
and  agricultural  development,  10  per  cent.  These  burdens  become 
more  acute  under  an  inefficient  tax  system  that,  as  a  result  of  pioneer 
development,  emphasizes  a  tax  on  property  and  neglects  a  tax  on 
income.  The  difficulties  are  shown  more  clearly  in  Saskatchewan, 
with  its  greater  dependence  on  wheat  as  a  staple  product.  An  extended 
and  detailed  analysis  of  departmental  statistics  supports  the  con¬ 
clusion  reached  in  the  discussion  of  Alberta.  With  economic  develop¬ 
ment  the  trend  toward  single  tax  in  Saskatchewan  has  become  in- 
etiticient  and  should  be  accompanied  by  taxes  on  buildings  and  income. 
The  school  tax  system,  based  on  small  local  districts,  has  increased 
the  burden  of  outlying  regions  and  improved  the  position  of  the 
favored  areas. 

During  the  decade  as  a  whole  the  burden  of  taxation  has  rested  more  heavily  on 
the  pioneer  than  on  the  established  communities.  In  truth,  the  latter  have  had  at 
their  command  more  excellent  and  various  local  government  services  than  were 
available  to  the  other  municipalities  and  at  less  cost. 

The  effects  of  rigid  tax  burdens  have  varied.  Municipalities 
have  been  selected  and  divided  into  three  groups,  established,  pioneer, 
and  retrograde,  and  discussed  in  relation  to  population  trends,  land 
assessments,  corporation  tax  levies,  and  tax  collections.  In  the  weak 
regions  “in  too  many  instances  taxes,  interest  on  mortgages,  and  other 
obligations  have  so  burdened  the  farmer  as  to  place  the  health  and 
happiness  of  his  family  in  jeopardy.”  Looking  at  these  undesirable 
effects,  the  review’er  finds  it  difficult  to  accept  the  statement  that 
“however  desirable  the  extension  of  social  services,  including  the 
health  programme,  may  be  they  should  be  kept  strictly  within  the 
limits  of  the  tax  paying  capacity  of  the  people.”  Human  costs  in 
limited  areas  are  confused  with  pecuniary  costs  as  a  whole. 

A  discussion  of  public  finance  is  followed  by  a  discussion  of  private 
finance  in  the  chapter  on  farm  credit.  The  last  sentence  of  the  volume 
may  be  taken  as  the  key  to  the  series: 

In  both  public  and  private  finance,  this  region  adapts  itself  to  its  most  important 
economic  characteristic,  its  highly  variable  income. 

The  Peace  River  Country 

Professor  C.  A.  Dawson,  assisted  by  Professor  R.  W.  Murchie, 
has  been  concerned  with  an  intensive  study  of  a  comparatively  isolated 
region  during  a  short  period  of  time.  It  is 

■  .  .  the  present-day  representative  of  that  agricultural  frontier  which  entered  the 
central  plain  of  North  America  in  the  late  eighteenth  century.  In  the  Peace  River 
Country,  on  a  smaller  scale  and  with  differences  appropriate  to  the  conditions  and 
knowledge  of  the  present,  the  experience  of  the  agricultural  frontier  is  being 

recapitulated. 
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In  1930  a  detailed  survey  of  typical  districts  and  of  nearly  400  farm 
families  was  made.  The  districts  were  divided  into  mature  settlements 
transitional  districts,  and  fringe  regions,  and  a  large  part  of  the  volume 
is  concerned  with  comparative  studies  of  the  Peace  River  area  with  the 
rest  of  settled  Alberta  and  of  the  three  types  of  region.  The  first 


Fig.  8 — One  of  a  series  of  ten  maps  showing  the  relation  of  railways  to  the  dL-^tribution  of  the  rural 
population  in  the  Prairie  Provinces  from  1891  to  1931.  Accessibility  is  indicated  by  means  of  band* 
20  miles  wide  enveloping  the  railway  lines.  Note  the  detached  situation  of  the  Peace  River  Country. 
(Fig.  40.  p.  52.) 


chapter,  “The  Life  Cycle  of  the  Pioneer  Region,”  traces  the  growth 
of  the  pioneer  region  to  the  mature  region.  Although  it  includes 
numerous  generalizations  of  first  importance,  it  does  not  perhaps  warn 
the  reader  sufficiently  of  their  limitations.  Indeed,  if  one  may  venture 
a  criticism  of  such  an  important  work,  it  is  that  too  little  place  is 
given  to  the  genetic  approach  and  too  much  emphasis  to  the  statistical 
tables.  Copious  extracts  from  extensive  field  notes  and  a  chapter  on 
the  subjective  side  of  the  settlement  process  mitigate  this  criticism, 
but  the  present  reviewer  would  prefer  even  more  of  the  notes.  The 
volume  is  strengthened  by  numerous  maps,  photographs,  and  statisti¬ 
cal  appendixes,  but  more  maps  and  more  bibliographical  references, 
especially  to  newspaper  files,  might  have  been  added. 

A  chapter  on  the  stages  of  settlement  includes  the  outpost  era. 
isolated  settlements,  expansion  and  integration,  and  regional  centrali¬ 
zation  and  is  supported  by  a  chapter  on  statistical  indices,  with  de¬ 
tailed  material  on  agricultural  production  and  population.  Professor 
Murchie  prepared  the  material  for  chapters  on  the  pattern  of  agricul- 
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tural  development  in  the  Peace  River  in  comparison  with  other  areas 
and  on  agriculture  in  the  successive  zones  of  settlement  in  the  Peace 
Kiver  area,  discussed  under  such  headings  as  the  number,  size,  and 
tenure  of  farm  holdings,  utilization  of  improved  land,  values  of  farm 
proiHTty,  indebtedness,  relation  of  debt  to  average  capital  investment, 
initial  capital,  and  cash  receipts.  Professor  Dawson  makes  a  compari¬ 
son  of  farm-family  expenditures  in  the  Peace  River  area  and  in  older 
regions  and  also  in  successive  zones  in  the  Peace  River  area  in  relation 
to  total  cash  expenditures  and  disbursement  trends  of  farm  operating 
expenses,  family  living,  and  cash  investment,  and  of  cash  family 
living  and  non-cash  contributions  with  special  reference  to  Peace 
Kiver  problems,  such  as  gardening,  the  shelter  belt,  water  supply, 
housing,  communication  facilities,  reading  practices,  and  advancement- 
gcK)ds.  From  a  discussion  of  the  farm  plant  and  the  farm  family  he 
proceeds  to  a  chapter  on  focal  points  in  the  social  and  economic 
organization— crossroads  centers,  elementary  centers  of  50  to  150 
inhabitants,  larger  elementary  centers  of  100  to  300  inhabitants,  and 
indei)endent  centers  such  as  Grande  Prairie  and  Peace  River.  Social 
institutions,  including  religious  organization,  educational  institutions, 
health  organization,  and  numerous  associations,  are  described  with  a 
wealth  of  analytical  detail. 

In  a  final  chapter  it  is  suggested 

.  .  .  that  those  lands  which  are  considerable  distances  from  the  railway  (or  other 
adequate  means  of  transportation)  be  withheld  from  settlement.  .  .  .  that  means 
be  sought  to  settle  the  suitable  land  in  entire  districts  at  one  time,  and  that  the  units 
selected  should  be  sufficiently  large  to  allow  for  rapid  development  of  local  social 
organizations,  as  well  as  of  the  more  specialized  services  which  require  a  relatively 
large  constituency. 

.  the  withholding  of  land  for  settlement  until  the  time  is  opportune,  the  planning 
of  transportation  facilities,  the  assembling  of  accurate  information  to  guide  the  set¬ 
tler,  together  with  ready  cooperation  with  other  bodies  interested  in  the  development 
of  new  areas,  would  appear  to  be  among  the  major  responsibilities  of  the  provincial 
governments.  It  goes  without  saying  that  governmental  authorities  are  expected 
to  protect  the  settler  from  the  exploitation  of  sp>ecial  interests  who  would  promote 
land  settlement  for  private  gain  and  without  thought  of  public  good.  The  effects 
are  far  too  significant  to  allow  the  free  play  of  such  interests.  Governments  will  want 
to  be  assured  that  the  programmes  of  private  bodies  are  compatible  with  public 
welfare. 

The  Broad  Significance 

It  is  impossible  even  in  an  extended  review  to  convey  an  apprecia¬ 
tion  of  the  significance  of  the  work  carried  out  under  the  project 
represented  by  the  volumes  under  review.  The  authors  have  been 
concerned  primarily  with  the  more  immediate  problems  of  Western 
Canada,  but  their  work  provides  a  fundamental  basis  for  an  approach 
to  the  problems  of  Canada  as  a  whole.  Throughout  the  volumes  the 
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problem  of  the  adjustment  of  burdens  between  established  and 
fringe  areas  has  been  of  vital  concern,  and  emphasis  has  been  placed 
on  methods  by  which  the  burdens  may  be  kept  under  control  and 
reduced.  But  in  many  ways  Western  Canada  is  to  the  industrial 
center  of  Canada  what  the  fringe  is  to  the  center  within  the  western 
provinces,  and  a  provincial  regional  problem  becomes  a  Canadian 
problem.  These  volumes  constitute  a  first  preliminary  in  the  attack 
on  the  difficulties  of  provincial-federal  relations,  and  their  importance 
is  enhanced  by  the  opportune  date  of  the  study  and  of  their  appearance 
in  the  years  of  the  depression.  No  economist  or  historian  or  geographer 
can  continue  to  write  intelligently  about  diminishing  returns,  the 
frontier  theory,  and  other  related  concepts  without  a  thorough  appre¬ 
ciation  of  their  implications. 


THE  WHEAT  SURPLUS 

Thomas  R,  Smith 


Four  larfc 
xxtrrj  stSdu  . 


Record  levels  of  production,  increasing  stocks,  curtailed 
international  trade,  and  declining  prices  have  characterized 
wheat  production  and  trade  for  the  past  eight  years.  During 
the  five-year  period  1924-1928  world  wheat  production  rose  steadily 
from  the  high  level  of  3055  million  bushels  a  year  to  a  new  record  of 
39^15  million  bushels.*  Partly  as  a  result  of  this  rise,  world  year-end 
stocks  have  also  shown  a  startling  ^ 

increase  from  a  normal  *  level  of  STOCKS  and  PRICES 

529  million  bushels  on  August  i,  ^ _ /  stocE 

1925,  to  1149  million  bushels  on  the 

same  date  in  1934.  General  economic  eoo - -L - — - 

conditions,  crop  distribution,  and  na-  v  ^ 

tionalistic  trade  policies  have  caused  ;  *“ 

a  decline  in  net  wheat  and  flour  ex-  i  /  «£35 

ports  from  an  annual  average  of  815  / 

million  bushels  during  the  five  years  '.qq  --- \  ^ 

ending  with  1928-1929  to  an  annual  —  «- 

c  /-a—  'll'  L  1_1  J  •  '*s»  t3£7a  1929^30  i»3l  12  ISIIM 

average  of  687  million  bushels  during  ^ 

.  r  !•  Fig.  I — Wheat  stocks  and  prices, 

the  following  five  years,  ending  with  ••world  stocks"  refer. to  year-end  stocks 

the  new  low  of  558  million  bushels  (about  August  i)  in  North  America, 
r  [  /o  .Australia,  Argentina,  lower  Danube, 

for  the  crop  year  of  1933-19.34  (^^ep-  ,„dia.  Algeria,  Morocco,  Tunis,  Egypt, 
tember  estimate).  As  was  to  be  ex-  importing  Europe,  japan,  and  afloat. 

.  1  •  r  I-  u  j  "Four  large  exporters  stocks”  refers  to 

Iiected,  the  price  of  wheat  has  de-  that  part  of  world  stock,  held  in  Argen 

dined  steadily  throughout  the  pieriod.  Australia.  Canada,  and  the  United 

The  wheat  imported  into  Great 

Britain,  a  good  indicator  of  the  world  price,  dropped  from  an  annual 
average  of  $1.70  a  bushel  in  1925-1926  to  $1.30  in  1929-1930,  and  then 
more  rapidly  to  $.52  gold  in  1932-1933.  The  farmer,  particularly 
in  the  exporting  countries,  has  been  hit  a  heavy  blow.  The  United 
States  farm  price  for  1925-1926  was  $1.46  a  bushel,  as  compared  with 
S  38  gold  in  1932-1933,  and  even  these  low  prices  were  above  those  of 
other  exporting  countries — an  indication  of  the  greater  effect  of  the 
decline  in  those  countries  where  wheat  growing  and  export  are  rel¬ 
atively  more  important.® 

The  figures  quoted  above  and  those  graphed  in  Figure  1  are  indica- 

‘  For  areas  included  in  production  and  acreage  statistics  as  used  in  this  paper  see  note.  Figure  3, 
P-  no. 

’  -A  "normal”  year-end  stock  is  estimated  to  be  about  500  million  bushels;  "600  million  bushels 
afford  liberal  reserves  against  the  event  of  short  crops"  (J.  S.  Davis:  The  World  Wheat  Problem, 
Wheat  SiHdtet  0/  the  Pood  Research  Inst.,  Stanford  University,  Cal.,  Vol.  8,  1931-1932,  PP.  409-444'. 
reference  on  p.  419). 

•  M.  K.  Bennett  and  H.  C.  Farnsworth;  The  World  Wheat  Situation,  1932-33,  pp.  128, 134, 140, 
and  141  (Wheat  Sttidies,  Vol.  10,  1933-1934,  pp.  71-142);  idem:  World  Wheat  Survey  and  Outlook, 
September  1934.  PP-  20  and  24  (ibid.,  Vol.  11,  No.  1,  1934.  PP-  1-38). 
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Fig.  I — Wheat  stocks  and  prices. 
"World  stocks”  refers  to  year-end  stocks 
(about  August  i)  in  North  America, 
.Australia,  Argentina,  lower  Danube, 
India,  Algeria,  Morocco,  Tunis,  Egypt, 
importing  Europe,  Japan,  and  afloat. 
"Four  large  exporters  stocks”  refers  to 
that  part  of  world  stocks  held  in  Argen 
tina,  Australia,  Canada,  and  the  United 
States. 
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tions  of  the  central  and  dominant  fact  of  the  wheat  situation  since 
1928 — the  existence  of  a  heavy  “wheat  surplus.”  Lending  itself  to 
many  interpretations,  the  word  “surplus”  has  been  w'ell  defined  by 
J.  S.  Davis  as  “the  amount  by  which  a  crop  (or  crop  plus  carryover) 
exceeds  the  supply  that  can,  under  the  circumstances,  be  disposed  of 
at  prices  that  would  serve,  in  the  long  run,  to  maintain  production 

Fig.  2 — The  wheat  surplus.  “Availablt 
supplies  ”  consist  of  initial  stocks  tosether 
with  the  world  crop.  “Normal  disap¬ 
pearance"  is  composed  of  an  estimated 
normal  requirement  for  consumption  dur¬ 
ing  the  year  plus  a  normal  carryover.  The 
“actual  disappearance"  is  derived  by 
subtracting  the  estimated  outward  carry¬ 
over  from  total  supplies. 

\  comparison  of  these  three  series 
(admitting  the  statistical  limitations)  gives 
some  idea  as  to  the  surplus  position  in  a 
given  year  according  to  the  latest  estimates 
of  crops,  disappearance,  and  carryover. 
An  excess  of  actual  disappearance  over 
normal  disapi>earance  indicates  a  disposi¬ 
tion  of  wheat  through  low  price  channels.  The  amount  by  which  available  supplies  exceed  actual 
disappearance  is  an  indication  of  the  existing  surplus  stocks.  The  chart  reveals  two  surplus  periods, 
a  minor  peak  in  1923-24  and  the  present  period,  which  started  to  emerge  in  1927-1928. 


-  AvailabI*  supjjlics  - 


at  such  lev'els  as  changing  demands  may  call  for.  ”*  The  measurement 
or  graphical  representation  of  the  surplus  thus  defined  can  be  little 
better  than  an  estimate.  Figure  2  presents  the  best  available  estimate 
of  the  surplus  by  comparing,  for  the  period  1922-1933,  the  total  supply 
available  with  the  normal  and  actual  disappearance. 

The  surplus  being  the  predominating  reason  for  the  present  depres¬ 
sion  of  the  wheat  industry,  an  examination  of  the  influences  that 
brought  about  its  emergence  might  disclose  some  of  the  problems 
that  must  be  met  in  its  removal.  During  the  period  of  “prosperity" 
wheat  prices  declined  and  the  surplus  began  to  emerge.  This  indicates 
the  existence  of  causes  creating  a  “surplus  tendency”  before  the 
factors  coincident  with,  but  not  necessarily  due  to,  the  depression 
operated  to  magnify  the  surplus  and  make  the  price  decline  more 
rapid. 

Increase  in  Acre.age  Production 

From  1910  to  1932  world  wheat  production  increased  about  22 
per  cent,  accompanied  by  an  acreage  expansion  of  23  per  cent.  The 
yield  to  the  acre,  however,  declined  slightly  during  this  time:  con¬ 
sequently  the  increase  in  production  was  due  to  acreage  expansion.* 
In  comparing  the  annual  average  acreages  of  the  1910-1913  and  the 
1929-1932  periods,  w'e  find  that  world  acreage  increased  b\'  almost 

*  Op.  cit.,  p.  414. 

*  M.  K.  B«nnett:  World  Wheat  Crops,  1885-1932:  New  Series,  with  Areas  and  Yields,  by  Coun¬ 
tries.  Wheal  Studies,  V'ol.  9.  1032-1933.  PP-  239-274;  reference  on  p.  258. 
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45.(KK.).(XX)  acres,  of  which  36,750,000  acres,  or  more  than  80  per  cent, 
occurred  in  the  “four  large  exporters” — the  United  States,  Canada, 
Argentina,  Australia — while  European  acreage  remained  practically 
the  same.*  Thus  one  of  the  main  trends  throughout  the  period  has 
l)een  the  expansion  of  acreage  in  the  overseas  exporting  countries. 
This  expansion  has  been  for  the  most  part  independent  of  the  move¬ 
ments  of  European  acreage  and  was  made  ix)ssible  by  a  rather  definite 
combination  of  environmental  factors  and  human  achievements. 

Man’s  conquest  of  the  grasslands  of  the  world  by  the  aid  of  mechan¬ 
ical  and  botanical  developments  is  one  of  the  great  chapters  in  the 
agricultural  revolution.  The  environmental  conditions  of  the  semi- 
arid  and  subhumid  black  and  chestnut  soils  have  provided  the  basis 
for  this  great  expansion:  the  increase  in  production  has  waited  on 
the  development  of  the  means  of  conquest  in  response  to  the  growing 
demand  for  food.  The  railroad  was  necessary  to  provide  cheap  trans¬ 
portation  for  a  bulky  product.  The  development  of  machinery  for 
all  stages  of  wheat  production  and  of  the  tractor  as  a  power  unit 
resulted  in  a  great  increase  in  the  productivity  of  labor.  For  example, 
the  hand  methods  generally  in  use  in  the  United  States  at  the  beginning 
of  the  nineteenth  century  made  necessary  an  estimated  average  of 
61.5  man  hours  to  prepare  an  acre  of  ground  and  produce  from  it 
about  20  bushels  of  wheat. ^  By  the  end  of  the  century  the  adoption 
of  machine  methods  had  reduced  the  human-labor  requirement  to  2 
hours  49  minutes  for  the  same  operations.*  This  last  figure  applied 
only  to  the  methods  used  in  the  bonanza  wheat  regions  of  California, 
but  it  is  indicative  of  the  possibilities  for  the  development  of  additional 
low-cost  wheat  areas,  not  only  in  the  United  States  but  in  other  export- 
producing  regions  as  well.  Constant  improvement  of  the  wheat  plant 
was  a  further  cause  of  increased  production.  The  development  of 
drought  and  rust-resisting  wheat  and  of  early  maturing  varieties 
allowed  expansion  of  the  area  under  cultivation  and  also  improved 
the  yields  in  areas  already  under  crops. 

War  Demands  and  Effects 

The  need  for  this  expansion  is  attributable  to  various  influences. 
The  first  and  most  outstanding  was  the  World  War.  The  practically 
limitless  demand  created  by  the  war,  due  largely  to  the  disruption  in 
European  agriculture,  acted  as  a  stimulus  to  overseas  production. 
From  1921  to  1926  British  import  prices,  although  considerably  below 
the  war  level,  ranged  between  5i.22  and  $1.71  a  bushel  (annual  aver- 

•  See  Figure  3. 

’  Kogin:  The  Introduction  of  Farm  Machinery  In  its  Relation  to  the  Productivity  of  Labor 
in  the  Agriculture  of  the  United  States  During  the  Nineteenth  Century.  Univ.  of  California  Publt. 
is  Lxonomics,  Vol.  9,  1931,  p.  241. 
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ages),  with  an  average  of  $1.52.®  This  price  level  allowed  the  main¬ 
tenance  of  high  acreages  in  the  overseas  exporting  countries,  the  total 
never  dropping  below  100,000,000  acres,  which  was  considerably  above 
the  1910-1914  average  of  82,900,000  acres. 

The  fairly  rapid  and  steady  increase  of  European  acreage  after 
1919  (Fig.  3)  indicates  that  the  influence  of  the  war  disorganization 
and  resulting  demand  became  less  pronounced  as  Europe  approached 

the  prewar  level  of  acreage  and 
production.  After  1924  the 
trade  and  financial  relation¬ 
ships  of  the  agricultural  coun¬ 
tries  tended  to  make  it  possible 
for  them  to  continue  the  expan¬ 
sion  of  their  production  and 
necessary  for  them  to  continue 
and  increase  the  export  of  their 
products.  As  regards  wheat- 
producing  countries,  this  was 
particularly  true  of  Argentina 
and  Australia,  and,  to  a  lesser 
extent,  of  Canada.  The  con¬ 
tinued  extension  of  foreign 
credits  to  these  countries,  some  of  which  were  in  the  shape  of  agricul¬ 
tural  machinery,  allowed  the  expansion  of  acreage  to  continue.  Also, 
these  credits  sometimes  provided  funds  that  w'ere  used  to  hold  from 
the  market  large  crops  of  various  agricultural  commodities  and  thus 
to  postpone  the  general  agricultural  price  decline — only  to  make  it 
more  drastic  when  it  finally  occurred.*®  This  extension  of  credits  in¬ 
creased  the  amount  of  debt  services  that  these  “new”  countries,  de¬ 
pendent  mainly  on  an  excess  of  agricultural  exports,  had  to  meet. 
During  the  years  1926-1929  the  merchandise  balances  of  several  of 
the  agricultural  countries  became  insufficient  to  meet  the  obligations, 
and  it  was  necessary  for  them  to  borrow  additional  sums  to  meet  the 
service  charges  on  old  debts.**  In  view  of  these  circumstances  lead¬ 
ing  to  continual  pressure  to  maintain  exports  it  is  not  surprising 
that  the  total  acreage  in  the  four  large  exporting  countries  averaged 
1 17  million  acres  during  1926-1929. 

•  A.  E.  Taylor  and  others:  Variations  in  Wheat  Prices,  Wheat  Studies,  V'ol.  s.  1928-1929.  pp-  >4*' 
300 ;  reference  on  p.  294. 

••V.  P.  Timoshenko:  World  Agriculture  and  the  Depression,  Michigan  Business  Studies,  L'niv. 
of  Michigan,  Vol.  5.  No.  5,  1933.  P-  »9  (569). 

“  Ibid.,  p.  61  (601).  This  monograph  discusses  at  length  the  position  of  agricultural  nations  « 
the  depression.  In  discussing  the  trade  relationships  of  certain  agricultural  countries  (Canada.  Aus¬ 
tralia,  India,  Argentina,  Union  of  South  Africa,  and  New  Zealand)  Professor  Timoshenko  condndei: 
•‘The  fact  that  in  an  exceptionally  good  agricultural  year  (1928-29)  agricultural  countries  burdened 
with  heavy  financial  obligations  could  pay  with  their  exports  only  a  half  of  their  interest  points  to  s 
rather  dangerous  situation"  (p.  62). 
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Fig.  3 — Wheat  acreage.  The  figures  for  "world" 
acreage  include  India  but  do  not  include  Russia, 
China,  certain  areas  in  southeastern  Asia,  and  numer¬ 
ous  insignificant  producing  areas.  Figures  for  Europe 
do  not  include  Russia,  Spain,  Greece,  or  Portugal. 
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Record  Harvests 

As  has  been  pointed  out,  the  increase  in  wheat  production  over 
comparatively  long  periods  such  as  1910-1932  is  mostly  due  to  in¬ 
creases  in  acreage.  Changes  in  yield  to  the  acre,  however,  have  great 
importance  for  variations  from  year  to  year  or  over  short  periods.  To 
the  economic  and  political  forces  tending  to  stimulate  the  expansion 
of  acreage  during  the  period  as  a  whole 
was  added  the  influence  of  several  clos¬ 
ing  years  of  extremely  high  yield.  The 
average  yield  to  the  acre  during  the 
whole  period  was  about  14.7  bushels. 

In  all  the  years  but  one  of  the  1924- 
1928  period  this  yield  was  exceeded, 
the  record  yield  of  1928  having  been 
exceeded  only  once  since  1885  (1906, 

16.3  bushels  an  acre).  World  yields 
(exclusive  of  U.S.S.R.)  in  bushels  per 
acrewere:^*  14. i  in  1924;  15. i  in  1925; 

14.8  in  1926;  15.3  in  1927;  16.2  in  1928. 

These  high  yields,  combined  with  re¬ 
cord  acreages,  resulted  in  a  more  rapid 
increase  in  world  wheat  production 
than  has  been  found  in  any  other  five-year  period  since  1885  (see 
Yig.  4)- 

Changes  in  World  Consumption 

Consumption  of  wheat  during  the  1924-1928  period  could  not 
keep  pace  with  the  rapid  increase  in  supplies  available  (Fig.  2).  Over 
the  longer  period  it  is  rather  difficult  to  establish  definite  trends  for 
consumption  for  the  world  as  a  whole.  In  the  United  States  the 
increasing  use  of  the  automobile  and  labor-saving  machinery  has 
resulted  in  a  decline  in  per  capita  consumption  of  food  in  terms  of 
energy.  Changes  in  dietary  habits  during  the  first  quarter  of  the 
present  century  have  brought  a  decline  in  flour  consumption  per 
capita  and  an  increase  in  the  use  of  fruit,  vegetables,  and  sugar.** 
Changes  of  a  like  nature  have  been  noticed  among  groups  of  European 
peoples,  notably  in  England  and  Germany.**  While  lack  of  conclusive 

“  Bennett,  op.  cit.,  p.  264,  Series  a. 

"See  Holbrook  Working;  The  Decline  in  Per  Capita  Consumption  of  Flour  in  the  United  States, 
^heat  Studies,  Vol.  a,  ipas-ipab,  pp.  abs-apa. 

"  World  Agriculture:  An  International  Survey;  A  Report  by  .  .  .  the  Royal  Institute  of  Inter¬ 
national  Affairs.  London,  193a,  p.  ai.  See  also  Werner  Henkelmann:  Population  Development, 
''heat  Production  and  Wheat  Trade  of  the  World,  Internatl.  Rev.  of  Agric.,  Vol.  a4,  1933.  pp.  4a3E- 
479E.  "  It  is  established  that  in  nearly  all  the  countries  in  question  the  consumption  of  bread  grains 
has  declined  in  the  post-war  period  by  from  5  to  10  per  cent"  (p.  443E).  "In  any  case,  in  the  long 
fun.  the  importance  of  European  agriculture  for  the  wheat  supply  of  Europe  is  likely  to  become  still 
Prater,  while  that  of  overseas  agriculture  will  probably  decline"  (p.  445E). 
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statistics  prevents  definite,  world-wide  conclusions,  studies  such  as 
these  indicate  that  there  is  a  distinct  tendency  for  a  decline  in  wheat 
consumption  among  important  groups  of  people.  Some  of  this 
decline  may  have  been  counterbalanced  by  increases  in  consumption 
among  other  classes  and  groups  although  such  increase,  before  1929, 
was  limited  by  the  comparatively  high  level  of  w'heat  prices. 

The  wheat  industry  in  1928-1929  was  one  of  several  lines  of 
agricultural  activity  in  which  production  had  increased  more  rapidly 
than  consumption.  The  resulting  tendency  to  surplus  accumulation 
created  an  unstable  condition,  likely  to  be  easily  disturbed  by  any 
change  in  the  economic  situation  or  in  natural  forces.  As  it  happened, 
both  types  of  influence  combined  to  make  the  surplus  more  acute  and 
the  price  decline  more  rapid. 

Effects  of  Distribution  of  Production 

The  bumper  crop  of  1928-1929  was  accompanied  by  a  record 
international  trade  of  941  million  bushels.  This  did  not,  however, 
prevent  an  increase  in  the  year-end  stocks.  From  the  previous  high 
level  of  705  million  bushels  on  August  i,  1928,  world  stocks  rose  to 
970  million  in  1929.  Under  ordinary  circumstances  the  drop  of  500 
million  bushels  in  the  1929-1930  world  crop  might  have  been  expected 
to  reduce  the  carry-over  to  almost  normal,  but  the  distribution  of  the 
production  prevented  such  a  decrease.  For  the  second  year  in  suc¬ 
cession  Europe  had  a  record  crop — 1449  million  bushels,  40  million 
above  that  of  the  preceding  year.  This  was  accompanied  by  near¬ 
record  crops  of  other  small  grains  and  potatoes  throughout  most  of 
Europe,  with  the  result  that  European  import  requirements  for  wheat 
were  very  low,  and  imports  dropped  by  160  million  bushels  to  a  total 
of  505  million.  Practically  all  the  decline  in  world  production  was 
due  to  short  crops  in  Australia,  Argentina,  Canada,  and  the  United 
States.  In  view  of  the  small  imports  to  Europe,  however,  this  decline 
did  not  allow  these  countries  to  reduce  the  heavy  stocks  carried  over 
from  1928-1929.  In  fact,  the  stocks  held  by  the  four  exporters  in¬ 
creased  during  1929-1930  in  spite  of  a  slight  decline  in  total  world 
stocks  “  Nature,  therefore,  played  an  important  role  in  intensifying 
the  surplus  tendency:  in  the  first  place,  the  bumper  crop  of  1928-1929 
followed  a  rapid  increase  in  world  production;  in  the  second,  the  dis¬ 
tribution  of  the  1929-1930  crop  was  unusual.  Other  factors  also  had 
an  important  influence. 

The  World  Economic  Collapse 

The  economic  collapse  of  1929-1930  seriously  affected  the  people 
and  nations  interested  in  wheat.  We  have  already  noted  the  individual 

Bennett  and  Farnsworth,  The  World  Wheat  Situation,  pp.  lao,  laS.and  134. 
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and  national  implications  of  the  heavy  decline  in  wheat  prices.  The 
stringency  of  the  world  money  market  in  the  latter  part  of  1929  made 
it  difficult  for  the  debtor  agricultural  nations  outside  Europe  to 
continue  their  borrowing  policies.  This,  together  with  the  poor 
agricultural  year  (outside  Europe)  of  1929-1930,  had  a  disastrous 
effect  on  the  balance  of  payments  of  such  countries  as  Argentina  and 
Australia.  The  merchandise  balance  in  millions  of  dollars  (-  indicates 
excess  of  imports  over  exports)**  was: 

1928-1929  1929-1930  1930-1931  1931-1932 

Argentina  114.1  -103.1  42.8  . 

Australia  -49-9  -192.4  64.3  114.3 

The  return  to  favorable  merchandise  balances  in  1930-1932  in  the 
face  of  continually  declining  export  values  was  achieved  only  by 
means  of  drastically  cut  imports.  The  situation  made  necessary  the 
maintenance,  if  not  an  increase,  in  wheat  export  and  production  in 
these  countries.  This  partly  explains  the  concentration  of  surplus 
stocks  in  North  America,  where  there  existed  the  facilities  and  senti¬ 
ment  for  holding,  and  where  governmental  agencies  aided.  Expressed 
as  percentages  of  total  world  stocks  North  American  stocks  of  August  i 
were:*^ 

Year  1922  1923  1924  1925  1926  1927  1928  1929  1930  1931  1932  1933  1934 
%  23.7  32.1  28.0  27.9  23.9  26.5  30.3  38.3  47.1  47.5  53.8  54.1  43.0* 

•September  estimate. 

If  these  surplus  stocks  had  been  more  widely  distributed,  their 
depressing  influence  on  wheat  prices  would  not  have  been  so  great, 
and  their  reduction  would  be  easier. 

Economic  Nationalism 

The  economic  collapse  served  also  to  stimulate  the  development 
of  economic  nationalism  and  protection  of  agriculture  in  Europe.  As 
Figures  3  and  4  indicate,  Europe  in  1928  had  about  reached  the  pre¬ 
war  level  in  acreage  and  production.  At  that  time  the  tariffs  on  wheat 
in  France,  Italy,  and  Germany  ranged  between  30  and  40  cents  a 
bushel.  During  the  next  three  years  they  rose  rapidly  to  the  high 
levels  they  have  since  retained.  In  1931  Erench  tariffs  reached  85 
cents  a  bushel  and  German  about  $1.60;  during  the  following  year 
Italy  raised  its  duty  to  about  $1.08.*®  Milling  regulations,  which  fix 
by  law  the  amount  of  imported  flour  or  wheat  to  be  used  in  making 
domestic  flour,  form  another  important  and  widely  used  method  of 

“SiaitslieaJ  Yearbook  of  the  League  of  Salions,  IQ34,  pp.  196  and  199. 

'’Compiled  from  Bennett  and  Famgworth,  The  World  Wheat  Situation,  p.  134,  Table  2^  (Sep¬ 
tember  estimate  from  their  "World  Wheat  Survey,"  p.  24). 

"See  Chart  is  (p.  319)  in  H.  C.  Farnsworth:  Decline  and  Recovery  of  Wheat  Prices  in  the 
X’ineties,  ICAea/  Studies.  Vol.  10.  1933-1934.  pp.  289-352. 
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import  restriction.  This  Eurojaean  restriction  of  imports  naturally 
had  its  effect  on  international  trade.  In  the  five  years  ending  in  1928- 
1929  the  imports  of  France,  Italy,  and  Germany  averaged  215,300,000 
bushels:  the  average  dropped  to  94,300,000  during  the  next  five  years; 
in  fact,  Germany  was  a  net  exporter  in  1933-1934,  and  dumping  of 
French  wheat,  subsidized  at  considerable  cost  by  the  French  govern¬ 
ment,  temporarily  depressed  the  British  market  in  October,  1934.  It 
has  been  through  such  measures  as  these  that  other  European  nations 
have  been  able  to  keep  their  domestic  wheat  prices  50  to  75  cents  above 
the  British  import  price.  This  interference  with  the  accustomed 
channels  of  trade  and  areas  of  production  assumes  considerable  im¬ 
portance  as  a  reason  for  the  continued  existence  of  the  wheat  surplus. 
It  is  with  this  thought  in  mind  that  we  turn  to  a  consideration  of  some 
of  the  conditions  under  which  a  recovery  will  come  about  and  of  those 
under  which  a  permanent  improvement  of  the  wheat  industry’  may 
proceed. 

The  Current  Crop  Small 

The  chief  necessity  for  recovery  is  a  substantial  reduction  in  the 
surplus.  This  can  be  accomplished  by  a  decrease  in  production  and/or 
an  increase  in  consumption.  Nature  has  played  an  important  part  in 
the  emergence  of  this  surplus.  Nature  has  also  been  an  important 
factor  in  removing  previous  surplus  accumulations.  The  years  1891- 
1895  saw  the  accumulation  of  a  considerable  stock  of  wheat,  with  the 
attendant  decline  in  prices,  at  a  time  when  there  was  also  a  widespread 
economic  depression.  The  disappearance  of  that  surplus  is  largely 
attributable  to  the  short  crops  in  1895-1897,  due  primarily  to  decrease 
in  yields  to  the  acre.  In  this  instance,  however,  the  surplus  was 
neither  relatively  nor  absolutely  as  large  as  the  present  one,  nor  wa« 
trade  restricted  as  it  is  now’.  In  no  European  country  did  wheat  con¬ 
sumption  decline  as  it  has  recently  in  Italy  and  Germany.  In  fact, 
in  Scandinavia,  Germany,  and  Finland  there  was  some  increase  in 
disappearance  in  response  to  low’  prices.^*  Consequently  recovery 
from  the  present  situation  is  likely  to  be  more  ditficult.  The  forces  of 
nature,  however,  have  already  begun  to  bring  about  a  reduction 
in  the  surplus,  and  in  this  fact  is  found  a  parallel  to  the  1895-1897 
recovery.  According  to  the  latest  (September,  1934)  estimates,  the 
1934-1935  crop  will  be  the  smallest  since  1924,  mainly  because 
poor  weather  conditions  have  resulted  in  small  harvests  in  North 
America,  the  Danube  countries,  and  Poland  and  in  the  expectation 
of  crops  of  only  moderate  size  in  the  southern  hemisphere.  In  the 
past,  however,  September  estimates  of  current  crops  have  generally 
1  been  too  low’.  An  anticipated  increase  of  some  fifty  million  bushels 

in  European  import  demand,  due  largely  to  crop  conditions  in  import- 


'•  Ibid.,  pp.  320-321. 
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ing  countries,  will  probably  increase  world  trade  to  about  600  million 
bushels  during  the  present  crop  year.  The  probable  result  will  be  a 
decline  in  year-end  stocks  as  of  August,  1935,  of  3*0  to  410  million 
bushels.  This  would  reduce  the  North  American  carry-over  almost 
to  normal  and  the  world  “surplus”  by  about  a  half,  although  a 
substantial  portion  wdll  remain.  Although  the  figures  are  subject  to 
revision,  a  measure  of  improvement  in  the  situation  is  to  be  expected, 
due  in  the  main,  it  should  be  emphasized,  to  natural  causes.  The 
.International  Wheat  Agreement  is  widely  regarded  as  a  failure. 
Changes  in  European  trade  restrictions  have  generally  been  for  the 
purpose  of  maintaining  the  protection.*®  “While  this  trend  persists, 
and  separate  national  policies  tend  to  prolong  the  world  surplus 
condition,  little  more  can  be  expected  than  alternation  of  alleviation 
and  intensification  by  accidents  of  Nature.  ”*‘  Permanent  improve¬ 
ment,  however,  within  the  limits  set  by  the  variations  of  nature,  must 
be  the  result  of  economic  adjustments  due  largely  to  human  endeavor. 
Whether  such  adjustments  wdll  be  made  is,  of  cour^,  the  question. 

One  of  the  most  pressing  of  these  adjustments  is  a  reduction  of 
trade  restrictions,  particularly  on  the  part  of  European  nations.  The 
high  cost  of  living,  inferior  foods,  and  the  difficulties  of  maintaining 
domestic  prices  in  the  face  of  bumper  crops  have  created  some  senti¬ 
ment  for  reduction  within  the  countries  themselves.**  In  spite  of  this, 
the  present  strength  of  nationalism  and  its  effects  on  political  and 
agricultural  policies  among  European  countries  discourage  the  hope 
for  any  substantial  reduction  of  import  restrictions  in  the  near  future. 

Increased  Consumption? 

Increased  consumption  of  wheat  can  be  the  result  of  greater  per 
capita  utilization  or  of  growing  populations.  Recent  efforts  at  improve¬ 
ment  of  the  wheat  situation  have  been  aimed  chiefly  at  a  reduction  of 
production.  The  unsocial  implications  of  such  a  policy,  if  permanent, 
are  evident  to  those  interested  in  human  welfare.  Although  the  de¬ 
mand  of  large  groups  of  people  for  wheat  is  at  the  saturation  point, 
there  are  other  large  groups  in  Europe  and  the  southern  part  of  the 
1  nited  States  who  are  accustomed  to  eat  cheaper  foods  and  whose 
potential  demand  for  wheat  is  considerable.  The  same  is  true  of 
large  groups  in  the  tropics  and  the  Orient,  where  undernourishment 
exists  on  a  large  scale.  During  and,  to  a  lesser  extent,  before  the 
depression  considerable  quantities  of  wheat  have  been  consumed  in 
these  areas  under  the  encouragement  of  low  price  levels.  At  present 
such  disposal  is  in  the  nature  of  emergency  or  surplus  consumption 
and  can  hardly  be  counted  on  to  provide  much  additional  outlet  at 


’•  Bennett  and  Farnsworth,  World  Wheat  Survey,  passim. 
•'  Davis,  op.  eit.,  p.  440. 

"See  .Vrw  Fork  Times,  May  14,  1934,  8:6. 
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prices  that  producers  are  accustomed  to  consider  worth  while.  The 
Food  Research  Institute  concludes  that  “in  view  of  the  liberal  use  of 
wheat  during  recent  depression  years — for  food  in  the  Orient  and  for 
feed  in  North  America  and  a  few  European  countries — there  seems  to 
be  little  prospect  for  further  expansion  of  consumption,  except  as 
growth  of  population  operates  in  this  direction.’’** 

The  rapid  increase  in  population  in  Europe  and  North  America 
that  accompanied  the  spread  of  industrialism  during  the  nineteenth 
century  was  a  basic  factor  in  the  growing  demand  for  wheat.  A 
change  in  this  trend  is  revealed  by  the  declining  rate  of  population 
increase  in  the  United  States  and  the  decreasing  birth  rate  in  many 
European  countries.  That  these  tendencies  are  noticeable  “precisely 
in  the  importing  countries  on  the  world  [agricultural]  market’’**  is 
regarded  by  some  as  one  of  the  decisive  facts  of  the  world  agricultural 
situation.  The  great  nineteenth-century  stimulus  to  the  demand  for 
food  appears  to  be  slackening.  Increase  in  the  per  capita  consumption 
of  wheat  offers  no  immediate  relief.  In  view  of  the  predepression 
price  decline  and  “surplus  tendency’’  some  reduction  in  the  pro¬ 
duction  of  export  wheat  appears  necessary.  Such  an  adjustment, 
extremely  difficult  under  the  best  of  circumstances,  is  made  more 
complex  by  interferences  wdth  international  trade. 

This  casts  the  wheat  problem  in  its  true  perspective.  The  wheat 
industry  shares  that  unfortunate  characteristic  of  the  modern  eco¬ 
nomic  world,  the  tendency  to  produce  an  abundant  product  without 
providing  the  means  of  consuming  it.  A  permanent  improvement  of 
the  situation  is  therefore  intimately  connected  with  that  of  other 
economic  problems,  which  waits  for  a  more  rational  attitude  toward 
international  trade  and  a  better  distribution  of  purchasing  power 
among  great  numbers  of  people. 

*•  Farnsworth,  op.  eil.,  p.  343.  In  bis  paper  “W’heat  Consumption  During  the  Depression”  C.  L. 
.\lsberg  says:  “  I  can  merely  record  my  imiM-ession  to  the  effect  that  in  the  near  future  there  is  litUe 
prospect  that  the  total  consumption  of  the  worlJl  will  rise  faster  than  the  population  increases”  (Proc. 
World' s Grain  Exhibition  and  Conferenct,  Regina,  ipjj.Vol.  i,pp.  134-147:  reference  on  p.  I47). 

Henkelmann,  op.  cit.,  p.  4a5E  (Henkelmann's  reference  is  E.  Kahn:  Der  intemationale  Gebur- 
tenstreik,  Frankfort,  1930,  p.  99). 


NOTES  ON  CLIMATIC  BOUNDARIES  IN  THE 
EASTERN  UNITED  STATES 


Henry  Madison  Kendall 
University  of  Michigan 

''T  "'HE  Koppen  climatic  classification  indicates  a  certain  pattern  of 
I  distribution  on  a  world  and  on  a  continental  scale  that,  in  its 
gross  features,  is  suggestive  of  major  Iandscap>e  differences  when 
they  t<K)  are  considered  on  the  same  scale.  In  detail  the  value  is  limited 
in  that  the  boundary  lines  express  purely  arbitrary  values  of  combina¬ 
tions  of  meteorological  elements  that  may  or  may  not  represent  actual 
conditions  locally.  On  a  continental  or  a  world  scale  they  do  indicate, 
specifically,  direction  of  climatic  change.  They  do  not  show  iron- 
bound  limits  pigeonholing  invariable  climatic  types. 

The  fact  of  variability  is  so  frequently  overlooked  as  almost  to 
eliminate  the  geographical  worth  of  the  classification.  This  is  par¬ 
ticularly  true  in  mid-latitude  areas,  which  owe  their  climatic  regime 
in  a  large  part  to  the  vagaries  of  cyclonic  storms.  The  Koppen  classi¬ 
fication  may  be  used  to  demonstrate  the  variability  of  climate,  com¬ 
parable  to  that  of  weather  under  these  conditions,  and,  at  the  same 
time,  to  suggest  a  more  accurate  conception  of  the  true  character  of 
climatic  lx)undaries.‘ 

The  United  States  east  of  the  Rocky  Mountains  was  chosen  for 
study  for  three  reasons:  the  availability  of  adequate  statistical  record; 
the  absence  of  considerable  areas  of  high  relief  that  would  interrupt 
the  simplicity  of  the  continental  pattern;  and  the  fact  that  four  of  the 
major  divisions  of  the  Koppen  classification  are  represented  in  this 
area.  The  climatic  definitions,  except  that  of  the  B/H  (dry-humid) 
boundary,  were  taken  from  “Die  Klimate  der  Erde“*  and  from 
“K()pi)en’s  Classification  of  Climates:  A  Review.”*  The  statistics 
used  were  those  collected  by  the  governments  of  the  United  States 
and  Canada.^  The  study  originally  covered  the  period  1915  through 
1924  and  was  extended  to  include  the  same  period  as  that  in  Russell’s 
“Climatic  Years.” 

The  definition  of  the  B  /H  boundary  as  stated  by  Koppen  was  some¬ 
what  amplified.  The  lack  of  precise  statement  as  to  what  constitutes 
seasonal  concentration  of  precipitation  necessitates  a  definite  assump- 

■  This  idea  was  first  suggested  to  me  in  1928  by  Professor  Preston  E.  James.  Similar  suggestions 
have  been  advanced  by  R.  J.  Russell  (Dry  Climates  of  the  United  States:  11,  Frequency  of  Dry  and 
Desert  Years  1901-20.  Unit,  of  California  Pubis,  in  Ceogr.,  Vol.  5.  No.  5,  1932,  pp.  245-274;  Climatic 
\ear8.  Ceocr.  Rev.,  Vol.  24,  1934.  PP-  92-103). 

*  By  W.  Koppen,  Berlin  and  Leipzig,  1923. 

'  By  P.  E.  James,  Monthly  Weather  Ret..  Vol.  50,  1922.  pp.  69-72. 

*  Climatological  Data  for  the  United  States  by  Sections,  U.  S.  Weather  Bureau,  Vols.  1-18,  1914- 
•Mi.  Meteorological  Service  of  Canada,  Monthly  Weather  Reviev,  Vol.  39,  191S,  and  Monthly  Record 
of  Meteorological  Obsertations,  1919,  1921,  1926,  1928,  and  1931. 
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tion.  James  has  suggested  that  summer  concentration  can  be  said  to 
occur  when  70  per  cent  of  the  precipitation  falls  during  the  summer  ^ 
months  and  that  winter  concentration  occurs  when  70  per  cent  of  the 
precipitation  falls  during  the  winter  six  months.  Another  difficulty 
arises  from  the  fact  that  Koppen  recognizes  only  three  classes  of  B  /H 
boundary:  that  with  summer  concentration  of  precipitation,  that  with 
winter  concentration  of  precipitation,  and  that  with  even  distribution 
of  precipitation  throughout  the  year.  Strict  conformity  to  this  three¬ 
fold  division  produces  offsets  in  the  boundary  that  are  obviously  not 
correct  representations  of  fact.  It  is  necessary,  therefore,  to  inter- 
fwlate  between  the  extremes  as  defined  depending  on  the  percentage 
of  precipitation  falling  in  one  six-month  period.* 

The  maps  of  Figure  i  show  the  major  types  of  climate  that  occurred 
in  the  eastern  United  States  in  each  year  from  1914  through  1931. 
There  were  av'ailable  for  each  year  about  2500  sets  of  statistics,  of 
which  an  average  of  80  per  cent  included  both  temperature  and 
precipitation.  E^ch  station  for  which  both  temperature  and  pre¬ 
cipitation  data  were  available  was  classified  as  to  major  type— 
A  (Tropical),  B  (Dry),  C  (Mesothermal),  or  D  (Microthermalj. 
When  precipitation  only  was  stated,  no  critical  determination  was 
made:  such  data  were  used  only  as  indicative  of  conditions  at  some 
distance  from  a  boundary.  The  classified  stations  were  then  located 
and  the  boundaries  between  typ>es  were  drawn.  Finally,  all  the 
boundaries  were  transferred  to  a  single  map  to  obtain  a  composite 
picture  of  successive  year-climates^  and  of  actual  climatic  transition 
zones  (Fig.  3). 

The  boundary  between  the  A  and  the  C  climates  and  that  between 
the  C  and  the  D  climates  are  defined  in  terms  of  the  average  tempera¬ 
tures  of  the  coldest  month  of  the  winter  season.  Consequently  it 
becomes  necessary  to  consider  the  winter  months  of  two  successive 
calendar  years  in  the  construction  of  the  map  of  each  year-climU 
and  not  the  winter  months  of  any  one  calendar  year.  In  order  to 
avoid  reduplication  of  any  extreme  w  inter  season  on  successive  maps  it 
was  arbitrarily  decided  to  date  the  winter  season  by  the  January’  of 
each  calendar  year.  For  example,  the  1914  map  uses  the  winter 
season  of  1913-1914  for  the  determination  of  the  C/D  and  the  A/C 
boundaries.  The  B/H  boundary,  how’ever,  was  determined  in  each 
instance  for  the  months  of  January  through  December. 

When  the  types  represented  were  plotted  for  any  one  year,  numer¬ 
ous  islands  of  one  type  of  climate  occurred  within  the  main  body  of 
another  type.  On  the  original  maps  these  islands  were  plotted  w’here- 

*  Compare  pages  15-33  of  R.  J.  Rusaell:  Dry  Climate*  of  the  United  States:  I.  Climatic  Map. 
Unit,  of  California  Pubis,  ih  Geogr.,  Vol.  5,  No.  i,  1931,  pp.  1-41. 

•  Russell  (Dry  Climates  of  the  United  States:  11.  p.  348)  suggests  the  use  of  “dry  year,”  wherwt 
this  paper  would  suggest  “  BS  year-climate.”  etc.  In  his  later  paper  (Climatic  Years,  p.  93)  R'*'*'*' 
suggests  “steppe  year,"  etc. 
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ever  they  were  definitely  cut  off  from  the  main  area  in  which  their 
type  was  found.  The  scale  of  reproduction,  however,  makes  their 
inclusion  on  the  final  maps  im(X)ssible.  The  boundaries  reproduced 
are  those  delimiting  the  main  body  of  each  major  type.  They  have 
not  been  smoothed  beyond  the  point  occasionally  made  necessary  by 
lack  of  a  close  network  of  stations.  All  the  boundaries  were  drawn  at 
distances  from  control  stations  proportionate  to  the  differences  of  the 
statistics  from  the  definitions  of  the  typ)es. 

On  the  average,  the  major  pattern  lines  of  climate  in  the  eastern 
L'niterl  States  are  relatively  simply  arranged  (Fig.  2).  The  boundary 
between  the  dry  (B)  and  the  moist  (C  and  D)  climates  follows  generally 
along  the  looth  meridian.  Extending  nearly  at  right  angles  to  it,  the 
boundary  betw^een  the  severe-winter  (D)  and  the  mild-winter  (C) 
climates  follows  approximately  along  the  40th  parallel  eastward  to 
central  Illinois,  whence  it  trends  slightly  north  of  'east,  reaching  the 
Atlantic  coast  just  north  of  Boston.  The  boundary  between  the  mild- 
winter  (C)  and  the  tropical  (A)  climates  crosses  the  southern  part  of 
Florida  in  a  northeast-southwest  direction. 

In  the  year  1914  the  B/H  boundary  lay  somewhat  east  of  its 
normal  position  in  North  Dakota,  southern  Nebraska,  Kansas,  and 
Oklahoma,  while  throughout  the  rest  of  its  course  it  lay  considerably 
west  of  the  average  position.  Severe  winter  conditions  were  experi¬ 
enced  somew  hat  farther  south  than  usual  in  the  section  of  the  country 
east  of  Kansas.  Tropical  climate  was  less  extensive  than  usual. 

In  1915  the  boundary  between  the  B  climate  and  the  C/D  climates 
lay  far  to  the  west  of  its  normal  position  except  in  southern  Texas 
and  in  northern  North  Dakota.  Steppe  climate  was  contracted  to  a 
minimum  distribution.  Severe  winter  conditions  existed  well  south 
of  their  average  limit  from  Indiana  westward,  while  a  mildness  of 
winter  was  experienced  east  of  that  state.  Tropical  conditions  were 
more  closely  limited  to  southern  Florida  than  usual. 

The  following  year,  1916,  showed  a  return  to  nearly  the  average 
positions,  while  in  1917  the  B  boundary  was  still  farther  eastward,  in  a 
position  near  the  97th  meridian.  In  1918  steppe  conditions  existed 
over  nearly  the  same  area  as  in  1915,  but  the  limit  of  severe  winter 
was  far  south  of  the  normal.  The  A /C  boundary  was  in  a  correspond¬ 
ing  southerly  position,  entirely  south  of  the  mainland  of  Florida. 

In  1919  another  particularly  noticeable  change  in  position  of  all 
the  boundaries  is  apparent.  While  the  northern  part  of  the  B  limit 
returned  to  about  its  average  position,  the  southern  part  remained 
well  to  the  west  of  the  Rocky  Mountain  front.  Mild  w  inter  conditions 
typical  of  the  C  climate  were  encountered  as  far  north  as  southern 
Ontario. 

The  year  1920  was  marked  by  an  easterly  position  of  the  B  bound¬ 
ary  and  a  southerly  one  of  the  C  /D  limit.  In  1921  a  mild  winter  almost 
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like  that  of  1919  was  experienced,  while  the  mean  position  of  the  B 
boundary  was  but  little  changed  from  that  of  1920  except  in  the  north. 

In  1922  the  boundaries  were  generally  the  same  as  those  shown  by 
long-time  averages  (h'ig.  2)  though  there  were  numerous  minor  dif¬ 
ferences,  such  as  the  meridional  bend  of  the  C  /D  boundary  in  west¬ 
ern  Pennsylvania,  or  the  southward,  rather  than  southeastward,  trend 


Fig.  a — Averase  climate  in  the  eastern  United  States.  Compare  the  successive  year-climates  oi 
Figure  i  and  the  composite  map.  Figure  3. 


of  the  B  limit  in  southern  Texas.  In  contrast  with  this,  the  year  1923 
was  marked  by  a  w'esterly  position  of  the  B  boundary,  while  that  be¬ 
tween  C  and  D  was  little  changed  except  along  the  Atlantic  coast  and 
for  some  distance  inland.  In  1924  the  B  limit  lay  east  of  its  average 
position,  while  the  western  part  of  the  C/D  boundary  and  all  of  that 
between  the  A  and  C  types  lay  considerably  south  of  their  mean 
positions. 

Nearly  average  conditions  were  represented  in  1925  except  in 
three  particulars — an  easterly  position  of  the  B  boundary  in  Missouri 
and  Minnesota  in  the  north  and  in  Texas  in  the  south;  a  southerly 
position  of  the  C/D  boundary  in  the  eastern  part  of  the  country:  and 
a  northerly  position  of  the  A  /C  limit.  In  contrast  with  this  is  the  year 
1926,  in  which  the  C/D  boundary  had  a  northerly  position  in  the 
interior  of  the  continent  and  the  B  limit  lay  considerably  to  the  west 
in  Texas. 

Humid  conditions  extended  westward  to  the  Rocky  Mountain 
front  in  1927,  though  a  large  area  of  Montana  and  some  of  western 
North  Dakota  interrupt  the  complete  sweep  of  D  climate.  South  of 
the  northern  edge  of  Kansas  the  B/H  boundary  occupied  nearly  its 
average  place.  The  A  climate  was  contracted  to  a  minimum. 
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In  1928  and  in  the  two  years  following  the  position  of  the  B/H 
boundary  was  unusually  irregular.  In  1929  the  northern  extremity 
of  that  line  assumed  its  easternmost  position  of  the  period  of  study. 
It  may  l)e  noted  that  while  the  C  /D  boundary  had  a  northerly  position 
in  1928,  the  A/C  boundary  was  considerably  south  of  its  usual  place. 

The  year  1931  is  chiefly  notable  for  the  northerly  position  of  the 


Fig.  3 — Composite  of  the  maps  in  Figure  i,  indicating  climatic  transition  zones. 


C/I)  limit  and — as  was  true  in  1928 — the  southerly  one  of  the  A/C 
boundary. 

In  the  year-climate  maps,  while  the  position  of  the  C/D  and  A/C 
lioundaries  changes  with  respect  to  latitude  and,  in  detail,  changes 
noticeably  in  direction,  the  general  east-west  trend  is  maintained.  The 
B/H  boundary  is  much  more  erratic.  Not  only  does  its  position 
change  from  about  the  91st  meridian  at  its  northeasternmost  extent 
to  well  west  of  the  Rocky  Mountain  front  in  the  northwest,  but 
the  trend  also  changes  over  very  considerable  distances.  There  is  a 
zone  of  concentration  of  the  C/D  boundary,  which  is  in  places  little 
more  than  100  miles  in  width  (Fig.  3).  The  same  is  true  of  the  A/C 
boundary.  In  the  B  /H  boundary  such  a  concentration  is  not  evident. 
It  can  only  be  said  of  that  boundary  that  the  change  appears  usually 
to  be  longitudinal  rather  than  latitudinal. 

The  detailed  position  of  the  individual  isarithms  is  of  secondary 
importance  in  itself.  The  combination  of  all  of  them  does,  however, 
suggest  vividly  the  character  of  what  is  usually  represented  by  a 
single  line.  There  is  also  suggested  the  variability  of  distribution  of 
combinations  of  meteorological  elements  from  year  to  year.  The 
^r-cHmate  may  be  of  importance  locally,^  as  in  the  marginal  farm 

^  Compare  alao  Rusaell's  "  Dry  Climates  of  the  United  States:  II”  and  ”  Climatic  Years.  ” 
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lands  somewhat  east  of  the  Rocky  Mountain  front.  From  the  usual 
map  of  climatic  distribution  an  erroneous  impression  is  received  as  to 
the  climatic  character,  say  of  southwestern  Kansas.  From  observa¬ 
tion  of  a  series  of  year-climate  maps  a  more  exact  picture  may  be 
obtained.  The  climate  of  this  area  is  usually  stated  to  be  of  the  B 
variety;  the  series  of  year-climate  maps  from  1914  through  1931  pro¬ 
duces  the  following  list. 


1914  B 

1917  B 

1920  B-C 

1923  B-C 

1926  B 

1929  B 

1915  C-D 

1918  D 

1921  B 

1924  B 

1927  B 

1930  B-D 

1916  B 

1919  B 

1922  B 

1925  B 

1928  B-C 

1931  B 

Thus,  in  six  years  out  of  the  eighteen  the  symbol  B  would  not  be  a 
satisfactory  designation  for  the  climatic  type  of  this  area. 

The  concept  of  continental  pattern  is  not  changed  by  the  deter¬ 
mination  of  year-climate  distributions.  It  is,  rather,  strengthened 
and  amplified.  Climatic  boundaries  appear  in  their  true  role  as  indica¬ 
tors  of  direction  of  change.  Furthermore,  an  expression  of  variability, 
rather  than  of  rigidity,  is  made  possible  through  specific  representation 
of  zones  of  transition  and  areas  of  climax  climatic  types. 
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A  NEW  MAP  OF  EARTHQUAKE  DISTRIBUTION 


N.  H.  Heck 

U.  S.  Coast  and  Geodetic  Survey 
[With  separate  map.  PI.  I,  facing  p.  128J 

Before  the  problem  of  earthquakes  can  be  solved  more  data 
must  be  collected  on  their  occurrence  and  distribution.  Plate  I 
represents  the  latest  attempt  at  mapping  earthquake  distribu¬ 
tion.  It  is  based  on  more  complete,  accurate,  and  recent  information 
than  its  predecessors;*  but  its  limitations  are  recognized.  A  word 
will  be  said  as  to  its  construction. 

\  map  showing  all  known  earthquake  epicenters  was  first  prepared. 
Distinction  was  made  between  major  and  less  severe  earthquakes, 
and  the  outlines  of  the  present  map  (PI.  i)  were  drawn.  Some  scatter¬ 
ing  epicenters,  none  of  major  force,  were  omitted.  The  epicenters 
determined  from  instrumental  observations  cover  the  period  1899- 
1933  inclusive.*  There  is  wide  range  in  accuracy  throughout  the 
period,  since  instruments  have  been  improved,  their  number  increased 
and  distribution  widened,  and  improvements  made  in  the  methods  of 
analyzing  the  records'  and  of  obtaining  earthquake  wave  velocity. 
Probably  the  most  satisfactory  period  is  from  1920  to  1929.  Equally 
good  information  exists  for  the  period  1930  to  1933,  but  it  is  as  yet 
available  only  in  preliminary  form. 

For  major  earthquakes  the  information  is,  in  general,  satisfactory. 
For  other  severe  shocks  that  cannot  be  classed  as  major  but  that  were 
widely  recorded  the  accuracy  of  determination  is  greater  for  the  regions 
that  have  the  most  and  the  better  types  of  seismographs.  Inferior 
records,  whether  due  to  distance  or  to  poor  quality  of  the  instruments, 
give  poor  epicenters. 

Though  the  34-year  period  gives  surprisingly  complete  results  for 
the  earth  as  a  whole,  it  cannot  be  expected  to  tell  the  whole  story. 
Earthquakes  are  geological  phenomena  and  operate  in  geological  time. 
.Many  great  earthquakes  have  been  followed  by  a  period  of  rest  of 
perhaps  a  century  or  more.  For  example,  the  Yakutat  Bay,  Alaska, 
earthquake  of  1899  came  barely  within  the  instrumental  record.  If  it 
had  occurred  two  or  three  years  earlier,  this  important  region  would 

'  S««,  for  instance,  the  reproduction  of  Sieberg's  map  in  Alexander  Supan's  "Grundxilge  der  physi- 
«chen  Erdkunde.”  7th  edit..  Vol.  a.  Part  1,  Berlin  and  Leipzig,  1930,  PI.  1,  and  Fernand  de  Montessus 
de  Bailore's  map  in  his  “Les  tremblements  de  terre:  g^ographie  s^ismologique, ”  Paris,  1906. 

•  Reports.  Seismological  Committee,  British  Association  for  the  Advancement  of  Science,  1899- 
1910,  1913-1917;  Journal  of  tht  Royal  Astronomical  Society  of  Canada,  1911  and  191a  (data  recently 
revised  to  reconcile  discrepancies  in  epicenter  determination  by  Frank  Neumann,  U.  S.  Coast  and 
C,eodetic  Survey);  International  Seismological  Summary,  ipiS-ipap;  Bulletinof  Preliminary  Epicenters, 
Central  Seismological  Bureau.  International  Geodetic  and  Geophysical  Union,  Strasbourg,  France. 
1930-1933;  United  States  Earthquakes  1930,  31,  3a,  33  (epicenters  of  principal  world  earthquakes  are 
pven). 
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have  appeared  without  any  major  shocks  on  a  map  based  wholly  on  | 
instrumental  data. 

The  map  shows  many  breaks  in  the  continuity  of  major  earth¬ 
quake  activity,  though  not  so  many  as  there  w’ould  be  if  the  map  were 
based  entirely  on  instrumental  data.  In  many  of  the  gaps  there  are 
numerous  epicenters  of  earthquakes  just  below  the  limit  fixed  to 
define  the  term  “major.”  A  major  earthquake  is  widely  destructive 
or  potentially  so  and  is  recorded  by  seismographs  throughout  most  of 
the  earth.  It  is  difficult  to  make  a  hard  and  fast  distinction,  especially 
since  the  second  part  of  the  definition  depends  on  the  sensitivity  of  the 
distant  seismographs.  It  is  also  true  that  major  earthquakes  occur 
not  infrequently  in  parts  of  the  belt  where  none  have  been  recorded 
instrumentally  before. 

A  number  of  gaps  on  the  epicenter  map  based  on  instrumental 
records  only  have  been  filled  by  plotting  the  epicenters  of  major  earth¬ 
quakes  of  historical  record.  These  are  often  inaccurate,  since  the 
information  is  incomplete,  but  the  error  is  not  serious  on  a  small-scale 
world  map.  The  procedure  was  particularly  useful  for  China,  Syria, 
and  the  Lesser  Antilles.  It  is  not  wholly  justified  from  the  viewpoint 
of  correct  world  distribution,  since  those  places  are  favored  that  have 
the  longest  historical  record,  and  this  may  range  from  nearly  four 
thousand  years  down  to  practically  none  before  the  instrumental 
period  for  submarine  earthquakes  in  regions  rarely  visited  by  ships 
on  which  they  might  be  felt.  How'ever,  the  comparatively  slight 
change  introduced  by  including  historical  earthquakes  indicates  that 
if  we  had  instrumental  records  for  one  thousand  years  the  map  would 
not  look  very  different. 

The  Earthquake  Belts 

A  very  high  percentage  of  all  earthquakes  and  all  but  a  few  of  the 
major  ones  are  found  within  two  great  belts.  The  principal  one  may 
be  called  the  Mediterranean-Pacific,  or,  for  convenience,  the  great 
earthquake  belt.  This  is  a  simple  belt  of  varying  width  running  from 
west  of  Spain  and  Portugal  to  India  and  around  most  of  the  Pacific 
Ocean.  In  southeastern  Asia  it  is  more  complex.  One  branch  goes 
from  Burma  along  the  Dutch  E^st  Indies  to  New  Guinea.  Another 
extends  from  Japan  to  New  Guinea  by  way  of  the  Philippine  Islands. 

Still  a  third  extends  from  Japan  to  New  Guinea  by  way  of  the  Bonin 
and  Mariana  islands.  A  portion  of  the  belt  surrounds  the  Caribbean 
Sea.  There  are  several  side  branches,  the  most  important  of  which 
are  that  going  south  from  Syria  through  the  Jordan  Valley  into  East 
Africa,  that  extending  southeast  from  the  Arabian  peninsula  into  the 
Indian  Ocean,  and  that  from  Chile  to  the  vicinity  of  Easter  Island. 

The  geographical  extent  of  this  belt  is  emphasized  by  a  few  statis- 


EARTHQUAKE  DISTRIBUTION 


127 


tics.  The  circumference  of  the  earth  is  40,000  kilometers.  The  length 
from  the  western  end  of  the  belt  to  Chile  by  way  of  Japan  is  35,000 
kilometers.  From  the  western  end  to  New  Zealand  by  way  of  the 
Dutch  East  Indies  the  length  is  23,000  kilometers.  The  distance 
along  the  belt  from  Chile  to  New  Zealand  is  34,000  kilometers.  The 
distance  around  the  Caribbean  Sea  is  6000  kilometers.  The  sum  of 
the  lengths  of  the  principal  axes  of  all  branches  is  80,000  kilometers — 
twice  the  distance  around  the  earth  at  the  equator. 

The  mid-Atlantic  belt  differs  from  the  great  belt  in  important 
particulars.  The  number  of  earthquakes  and  especially  the  number  of 
major  shocks  are  small  in  comparison.  VV^hile  the  oceanic  parts  of 
the  great  belt  follow  continental  shores  or  large  island  groups,  the 
mid-Atlantic  belt  is  in  mid-ocean  throughout  its  length  and,  aside 
from  Spitsbergen,  Iceland,  and  the  Azores,  includes  only  a  few  small 
oceanic  islands.  Starting  between  the  North  Pole  and  Siberia  (partly 
off  the  map  on  account  of  the  nature  of  the  Mercator  projection),  the 
belt  extends  to  the  region  southeast  of  Greenland  and  then  follows  a 
mid-Atlantic  course,  winding  to  keep  parallel  to  the  opposite  shores 
as  far  south  as  Ascension  Island.  By  far  the  most  active  part  of  the 
mid-Atlantic  belt  is  along  the  equator.  The  activity  in  the  South 
Atlantic  is  low,  with  .only  a  few  epicenters  near  Tristan  da  Cunha, 
but  nearer  the  Antarctic  continent  it  becomes  considerable,  though  it 
is  doubtful  whether  the  earthquakes  in  the  vicinity  of  South  Georgia, 
the  South  Sandwich  Islands,  and  Bouvet  Island  belong  to  an  extension 
of  the  great  belt  or  to  the  mid-Atlantic.  The  former  appears  likelier. 
It  is  of  course  possible  that  they  belong  to  neither. 

The  record  is  not  entirely  instrumental,  even  though  most  of  the 
earthquakes  are  submarine,  since  in  the  well  navigated  Atlantic  many 
earthquakes  have  been  felt  and  rep)orted  by  vessels. 

Associated  Geographical  Features 

The  most  distinctive  geographical  features  of  the  earth,  aside  from 
its  division  into  continents  and  oceans,  are  the  narrow  seas,  the  moun¬ 
tain  chains,  including  island  chains,  and  the  ocean  troughs,  w’hich 
contain  the  greatest  depths  in  the  oceans.  By  far  the  greater  number 
of  these  features  are  included  w'ithin  the  great  belt.  The  Mediter¬ 
ranean,  Black,  Caspian,  and  Caribbean  seas,  as  well  as  those  that 
fringe  the  east  coast  of  Asia,  lie  within  it.  Since  earthquakes  are  often 
associated  with  mountain  building,  it  is  not  surprising  to  find  within 
the  great  belt  the  mountain  systems  of  southern  Europe  from  the 
Pyrenees  to  the  Carpathians  and  Balkans,  most  of  the  great  chains 
of  southern  Asia,  including  the  Himalayas,  a  considerable  part  of  the 
mountain  system  of  western  North  America,  and  practically  all  of 
the  Andes  of  South  America.  Its  submerged  island  chains  include  the 
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Dutch  E^st  Indies  and  some  of  the  more  important  groups  of  Oceania  | 
from  the  Dutch  East  Indies  to  New  Guinea  and  Samoa  and  thence  to  i 
New  Zealand,  as  well  as  the  Aleutian  Islands  and  the  West  Indies.  | 

Practically  all  the  great  ocean  troughs  are  within  the  belt.  The  - 
known  length  of  these  troughs  is  22,400  kilometers,  of  which  1600  j 
kilometers  are  in  the  Atlantic  and  the  rest  in  the  Pacific.  All  of  these  \ 
parallel  mountain  or  island  chains.* 

Finally,  the  greatest  known  rifts,  or  areas  of  horizontal  or  vertical 
displacement  of  two  parts  of  the  surface  layer  of  the  earth  with  regard  I 
to  each  other,  are  found  within  the  great  belt.  Probably  the  ocean  1 
troughs  are  rift  areas,  but  this  cannot  be  proved.  The  most  notable  1 
rifts  on  land  are  the  San  Andreas,  which  extends  from  an  unknown  |i 
point  off  the  coast  of  Oregon  through  California  into  Mexico  for  an  i 
unknown  distance,  and  the  Syro-African  system,  which  begins  in  ! 
northern  Syria  and  follows  the  Jordan  River  and  Gulf  of  ‘Aqaba,  then 
crosses  the  Red  Sea  and  extends  into  Africa  for  an  ^InRi^n  distance. 

The  conditions  of  the  mid-Atlantic  belt  are  quite  different.  There 
are  no  mountains  or  submerged  island  chains.  If  we  consider  the  belt 
to  stop  at  Tristan  da  Cunha,  there  are  no  deep  troughs,  as  far  as  is 
known ;  there  is  a  deep  trough,  however,  in  the  southern  area,  near  the 
South  Sandwich  Islands.  The  Only  possibility  of  troughs  lies  in  the 
existence  of  a  few  deep  soundings  in  the  equatorial  region,  which  have 
not  been  followed  by  an  accurate  survey.  The  outstanding  feature  of 
the  belt  is  that  it  follows  the  mid-Atlantic  ridge,  which,  though  it 
reaches  the  surface  in  a  few  places,  has  a  general  depth  above  it  of 
1500  to  1800  fathoms,  with  greater  depths  on  both  sides. 

The  John  Murray  Expedition  to  the  Arabian  Sea  reports  the  dis¬ 
covery  of  a  vast  submarine  ridge  extending  in  a  southeasterly  direction 
from  the  Arabian  p>eninsula  to  the  Chagos  archipelago.*  This  cor- 
resp>onds  closely  to  the  position  of  the  northern  half  of  the  arm  of  the 
great  belt  that  extends  into  the  Indian  Ocean.  It  is  curious  that  the 
mid-Atlantic  belt  and  the  mid-Indian  Ocean  extension  of  the  great 
belt  should  be  associated  with  submarine  ridges. 

A  matter  of  interest  to  geologists  is  whether  the  great  belt  would 
be  connected  with  the  mid-Atlantic  belt  at  the  two  places  of  nearest 
approach  if  the  full  earthquake  history  of  the  earth  were  known.  A 
few  hundred  miles  at  most  separate  the  belts  in  the  latitudes  of  the 
Mediterranean  Sea  and  the  West  Indies.  If  such  a  connection  should 
exist,  there  would  be  only  one  belt,  with  two  more  branches  than  the 
great  belt. 

It  seems  strange  that  with  the  Pacific  Ocean  otherwise  surrounded 

•  N.  H.  Hrck:  Seismic  Zones  as  Related  to  Relief  of  Ocean- Bottom,  Traits.  Amer.  Gtophys. 
Union,  Thirteenth  Ann.  Meeting,  April  28  and  29,  1932,  Natl.  Research  Council,  W'ashington,  I9ii, 
pp.  31-26. 

*  R.  B.  S.  Sewell:  The  John  Murray  Expedition  to  the  Arabian  Sea.  Nature,  Vol.  I33.  >934.  PP- 
660-672. 
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by  the  great  belt  there  is  no  connection  at  the  south.  The  branch  from 
Chile  to  Easter  Island  at  its  farthest  is  1500  miles  from  the  nearest 
part  of  the  great  belt  to  the  west.  Farther  south  there  are  scattering 
epicenters  across  the  Pacific,  but  many  of  these  are  doubtful  in  loca¬ 
tion,  and  there  are  no  major  ones. 

Quite  as  interesting  as  the  belts  are  the  detached  earthquakes, 
many  of  which  are  of  major  intensity.  North  America  has  a  consider¬ 
able  number  of  these,  including  the  Charleston,  S.  C.,  earthquake  of 
1886;  New  Madrid,  Mo.,  1811 ;  Grand  Banks  of  Newfoundland,  1929; 
Baffin  Bay,  1933;  and  lesser  ones.  There  have  also  been  a  number  in  a 
comparatively  small  region  along  the  valley  of  the  St.  Lawrence  in 
Canada.  The  significance  of  such  earthquakes  is  that  we  are  never 
justified  in  saying  that  any  region  is  absolutely  free  from  earthquake 
danger.  It  is  equally  true  that  in  many  parts  of  the  great  belt  there  is 
no  immediate  or  serious  danger  of  a  major  earthquake. 

Human  Consequences 

The  earthquake  belts  are  places  where  great  forces  are  at  work 
that  have  in  the  past  taken  an  active  part  in  molding  the  surface  to 
produce  our  present-day  geographical  conditions  and  will  continue 
the  process  in  the  future.  Such  forces  may  cause  sudden  surface 
alterations  that  usually  have  the  effect  of  accelerating  the  changes  due 
to  the  forces  producing  erosion  and  deposition.  Since  earthquakes 
are  in  many  cases  associated  with  steep  slopes,  landslides  are  a  common 
accompaniment.  Some  of  these  have  dammed  up  streams  and  thus 
produced  new  lakes.  The  greatest  known  landslide  accompanied  the 
Kansu,  China,  earthquake  of  1921,  when  the  entire  side  of  a  mountain 
moved.  A  different  kind  of  movement  was  involved  in  the  formation 
of  Reelfoot  Lake  in  Tennessee  and  the  lowering  of  the  bed  of  the  St. 
Francis  River  at  the  time  of  the  New  Madrid  earthquake  of  1811. 
The  total  movement  included  the  lowering  of  30,000  square  miles 
from  six  to  fifteen  feet  and  the  raising  of  a  smaller  area  a  similar 
amount.  In  the  Yakutat  Bay,  Alaska,  earthquake  of  1899  a  long 
stretch  of  shore  line  was  elevated,  at  one  place  by  nearly  50  feet — the 
greatest  change  recorded  on  land.  In  the  Hawke’s  Bay,  New  Zealand, 
earthquake  of  1931  the  boat  harbor  of  Napier,  New  Zealand,  was 
entirely  drained  through  rise  of  the  land. 

Hence  earthquakes  may  be  considered  in  relation  to  land  utiliza¬ 
tion.*  This  may  be  temporarily  or  permanently  affected  in  the 
region  of  a  great  earthquake.  In  some  cases  only  a  readjustment  is 
needed;  in  others  this  is  not  possible.  In  China  and  Japan  the  careful 
work  of  centuries  in  terracing  steep  slopes  for  agriculture  has  been 

'W.  S«verit:  Die  anthropogeographitche  Bedeutung  der  E^dbeben,  MatiriaUx  pour  I'ijudt  dts 
Colcmiih,  No.  30-31  (2-3,  1933).  1933.  PP-  99-aj8. 


THE  GEOGRAPHICAL  REVIEW 


130 

ruined  in  a  single  earthquake.  Great  slides  or  mudflows  due  to  a 
breach  in  a  barrier  holding  back  a  swamp  may  bury  valuable  agricul¬ 
tural  land.  Changes  in  the  ground-water  regime  may  affect  irrigation. 
In  some  cases  the  surface  has  been  badly  fissured. 

The  climax  of  land  utilization  is  the  great  city.  The  possibility 
of  partial  or  complete  destruction  by  earthquake  should  not  be  over¬ 
looked  when  cities  lie  w'ithin  the  great  belt.  In  the  western  European 
part  of  the  great  belt  only  Lisbon  in  1755  and  cities  of  southern  Italy 
and  Sicily  have  suffered  seriously  in  historical  times.  It  is  quite  pos¬ 
sible  that  the  more  complete  recording  of  earthquakes  in  these  regions 
has  resulted  in  overemphasizing  their  intensity.  For  most  of  the 
rest  of  the  belt  this  is  not  true,  and  there  have  been  many  cases  of 
destruction  of  cities  and  towns  in  southeastern  Europe,  southern  and 
eastern  Asia,  and  New  Zealand,  from  California  to  Chile  on  the  west 
coast  of  the  Americas,  and  around  the  Caribbean.  VV’hile  much  of  the 
belt  lies  in  sparsely  inhabited  regions,  the  number  of  cities  and  towns 
and  their  total  p>opulation  are  great. 

In  three  parts  of  the  great  belt — It^ly,  Japan,  and  California- 
work  is  being  done  on  a  large  scale  in  the  prevention  of  earthquake 
damage  by  the  latest  scientific  means.  In  the  United  States  many 
agencies,  including  the  federal  government,  are  cooperating  for  this 
purpose.  For  example,  the  U.  S.  Coast  and  Geodetic  Survey,  which 
is  charged  with  earthquake  investigation  on  behalf  of  the  government, 
is  making  accurate  measurement,  both  on  the  ground  and  in  buildings 
and  other  structures,  of  strong  earth  motions,  and  of  crustal  move¬ 
ments  in  order  to  determine  fundamental  facts.  The  relation  to  the 
ultimate  development  of  cities  is  obvious.  With  the  growth  of  world 
population  the  increase  in  the  number  and  size  of  cities  within  the 
great  belt  has  been  marked.  The  growth  has  in  some  cases  been  so 
great  as  to  strain  the  resources  of  the  surrounding  region  to  provide 
adequate  water  supply  for  ordinary  use  and  for  fire  protection. 

When  earlier  cities  were  destroyed  or  seriously  damaged,  the  matter 
of  removal  to  another  site  was  considered  at  times,  though  rarely,  if 
ever,  carried  out.  The  conditions  that  fix  a  great  city  preclude  such 
a  possibility,  and  the  viewpoint  of  prevention  of  damage  by  earth¬ 
quake  will  prevail  more  and  more  in  city  development  as  time  goes  otr. 


ICE  FLOODS  AND  VOLCANIC  ERUPTIONS  IN 
VATNAJOKULL 

Hakon  Wadell 


L^ECENT  eruptions  in  Vatnajokull  and  ice  floods  in  the  ap- 
^  j)endant  Skeidardrjokull  again  call  attention  to  one  of  the  most 
^  active  subglacial  volcanic  centers  in  Iceland.  The  eruption 
began  on  March  30  of  last  year  (1934).  The  ash  column  reached  its 
greatest  height  on  April  3,  and  a  rain  of  ashes  fell  on  the  eastern  part 
of  the  island.  Lowlands  near  the  Skeidar4  were  blocked  by  huge 
icel)ergs  broken  off  the  glacier  and  distributed  by  the  floods.  The  fact 
that  the  eruptions  have  been  observed  north  of  Skeidararjokull  in 
connection  with  ice  floods  in  the  Skeidari  River  leaves  no  doubt  that 
the  present  volcanic  activity  is  located  in  Sviagigur,  a  crater  dis¬ 
covered  by  Mr.  E.  Ygberg  and  the  writer  in  1919.*  In  view  of  this  fact 
it  seems  timely  to  present  a  short  history  of  ice  floods  and  eruptions 
believed  to  have  originated  in  this  crater. 

Sviagigur  and  SkeidarArjokull 

It  has  long  been  known  that  ice  ^oods,  jdkulhlaup,  in  the  SkeidarA 
River,  emanating  from  the  eastern  margin  of  Skeidararjokull,  were 
caust*d  by  volcanic  activity  in  Vatnajokull.  The  position  of  the  center 
of  activity  was  approximately  known  from  the  observations  of  eye¬ 
witnesses  on  the  general  direction  of  visible  ash  columns  and  lightning 
over  the  icecap  during  eruptions.  The  discovery  of  Sviagigur  con¬ 
firmed  these  observations.  The  crater  is  situated  north  of  Skeidar4r- 
jokull  at  an  altitude  of  about  1600  meters  above  sea  level.  The  crater 
basin,  w  hich  has  a  length  of  about  7.5  kilometers  and  a  width  of  about 
5  kilometers,  is  a  deep  bowl-shaped  depression  in  the  snowfield. 

.At  the  time  the  writer  visited  the  crater  the  greater  part  of  the 
“lx)ttom  ”  was  filled  w  ith  ice  and  snow'  covered  with  black  volcanic  ash. 
This  ice  cake  is  probably  largely  floating,  for  open  water  of  unknown 
depth  was  observed  along  the  foot  of  the  southern  wall  of  the  crater, 
which  rises  almost  vertically  80  to  100  meters  above  the  water  level. 
The  crater  walls  steam  in  several  places,  and  the  green-blue  water  in 
the  bottom  is  warm  enough  to  give  off  vapor.  The  northern  edge  of 
the  crater  is  somew  hat  low'er  than  the  southern  and  southwestern  parts. 
The  eastern  edge  is  much  lower  and  rounded  off  and  passes  gradually 
into  a  broad,  more  or  less  U-shaped  ice  valley,  which  connects  the 
crater  with  the  northern  part  of  Skeidararjokull.  Corrections  and 

'Hakon  Wadell:  Vatnajdkull:  Some  Studiee  and  Observations  from  the  Greatest  Glacial  Area 
in  Iceland,  Geoti'afiska  Annaler,  Vol.  a,  igao,  pp.  300-323.  There  are  unfortunately  several  misprints 
of  names  and  terms  in  this  paper  due  to  the  fact  that  the  writer  was  traveling  in  Central  America  at 
the  time  the  article  went  to  press.  The  names  on  the  accompanying  map  as  well  as  the  numerical  values 
Pven  in  the  teat  are.  however,  correct. 
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additions  to  the  map  of  Vatnajokull  by  the  Cambridge  Expedition  of 
1932*  have  further  emphasized  the  position  of  Sviagigur  as  the  locality 
of  volcanic  activity  in  connection  with  ice  floods  from  Skeidarirjokull. 

I  refer  especially  to  the  5500-foot  elevation  located  by  the  expedition 
in  the  region  north  of  Esjufjoll.*  The  presence  of  this  elevation  makes 
more  pronounced  the  U-shaped  channel  connecting  Sviagigur  with 

Skeidarirjokull 
and  at  the  same 
time  eliminates  the 
possibility  that 
any  volcanic  erup¬ 
tions  within  Vat¬ 
najokull  east  of 
this  elevation  may 
be  the  cause  of  ice 
floods  from  Skeid- 
ar4rjokull.  Along 
the  southern  edge 
of  the  Sviagigur 
crater  and  usually 
in  direct  connec¬ 
tion  with  the  edge  there  is  a  row  of  small  nunataks,  rising  5  to  10 
meters  above  the  snow'  and  composed  of  tuff  traversed  by  north- 
northeast  fractures  whence  emanate  steam  and  sulphurous  vapors. 
The  bedrock  immediately  south  of  the  nunataks  is  so  w  arm  that  the 
overlying  ice  has  locally  melted,  and  ice  caverns  or  deep  holes,  15  to 
20  meters  in  diameter,  are  frequently  found.  The  thickness  of  the  ice 
in  the  vicinity  of  the  crater  ranged  from  8  to  15  meters. 

Conditions  in  Sviagigur,  at  and  before  the  eruptions,  may  be 
depicted  as  follows.  Year  after  year  the  glacier  moves  out  over  the  , 
crater  edge,  and  bergs  are  broken  off  and  fall  to  the  “bottom,”  where 
they  are  partially  melted  in  “warm”  water  of  unknowm,  but  probably 
no  small,  depth.  After  several  years  of  accumulation  the  ice  in  the 
crater  basin  is  suddenly  melted  by  renewed  volcanic  activity,  and  huge 
masses  of  water  are  forced  over  the  low'  eastern  edge  and  through  the 
op>ening  connecting  the  crater  with  northern  SkeidarArjokull.  The 
water  masses  in  their  outburst  lift  the  entire  glacier,  break  up  the  ice, 
and  rush  down  under  the  Skeidararjokull,  which  moves  “up  and  down 
like  rollers  of  the  sea.  ”  The  outwash  plains  in  front  of  Skeidardrj»)kull 
are  flooded,  and  bergs,  20  to  30  meters  high,  are  carried  out  toward 
the  sea  or  left  stranded  on  the  plains.  The  sudden  and  violent  flood 

•  Brian  Roberts:  The  Cambridge  Expedition  to  Vatnajokull,  1933,  Gtogr,  Journ.,  Vol.  81,  iWi- 
pp.  389-313.  See  the  note  “Recent  Explorations  in  Vatnajokull.  Iceland, "  elsewhere  in  this  numberot 
the  Geographical  Review. 

•  The  writer  traversed  this  region  in  1919,  but  heavy  snowfall  rendered  impossible  any  survey  of 
the  area  north  of  Esjufjoll. 


Fig.  I — Map  of  Vatnajdkull.  Scale  t  :  3,650,000. 
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gives  rise  to  huge  waves  felt  for  hundreds  of  miles  along  the  coast. 
Occasionally  large  quantities  of  ash  are  ejected  and  carried  by  the 
wind  over  the  island.  It  is  reported  that  on  one  occasion  a  layer  of 
ash  five  centimeters  thick  was  deposited  at  Haukelid  in  Norway. 

Data  on  Ice  F'loods  from  Skeidararjokull  in  Connection 
WITH  Volcanic  Activity  in  Vatnajokull 

The  historical  aspects  of  the  phenomenon  have  been  dealt  with  by 
Thorvaldur  Thoroddsen,  to  whom  our  knowledge  of  Vatnajokull  is 
very  largely  due.  Brief  extracts  from  contemporary  reports  in  his 
collected  data^  are  given  below  in  chronological  order. 

1681.  Eruptions  mentioned  in  connection  with  Skeidarirjokull. 

1725.  "At  Easter  northern  Skeidarirjokull  raged  with  fire,  torrents,  thunder, 
and  crackling.” 

1727.  Eruptions  in  Oraefajokull  and  much  unrest  in  northern  Skeidararjokull. 
Persons  traveling  over  Skeidarirsandur  on  the  eve  of  Trinity  saw  the  glacier  go  up 
and  down  "like  rollers  of  the  sea"  and  move  back  and  forth.  Several  rivers  burst  out 
from  below  the  glacier.  Skeidararsandur  was  impassable  during  the  summer. 

1774.  In  the  winter  huge  flames  were  observed  in  directions  that  indicated 
eruptions  in  Vatnajokull,  one  report  said.  Skeidarirsandur  was  flooded  with  ice, 
and  in  the  vicinity  of  the  river  Siila  smoke  was  seen  for  five  weeks  and  fire  for  three 
days.  The  Skeidari  River  did  not  flow  for  17  weeks. 

1783-1785.  Volcanic  activity  was  noted  in  Vatnajokull  at  the  time  of  the  dis¬ 
astrous  eruptions  of  the  Laki  crater  chain.  "Glacier  stink”  (hydrogen  sulphide) 
was  common  in  the  beginning  of  1784.  X'iolent  ice  floods  broke  forth  in  the  rivers 
Sula  and  Nupsvotn.  Parenthetically  it  should  be  noted  that  the  writer  has  some 
doubts  as  to  the  locality  of  the  eruptions  in  1774  and  1783-1785.  The  fact  that  the 
larger  ice  floods  took  place  mainly  in  the  rivers  Sula  and  Nupsvotn  suggests  that  the 
locality  of  eruption  was  not  Sviagigur  but  possibly  in  the  vicinity  of  the  obsidian 
nunatak  Hagongur  to  the  southwest.  Southwest  of  H4g6ngur  is  a  bowl-shaped, 
almost  circular  depression  in  the  ice  field,  possibly  the  site  of  the  volcanic  activity 
associated  with  these  ice  floods  in  the  Sula  and  Nupsvotn  rivers. 

1787.  An  extraordinarily  violent  ice  flood  from  Skeidararjokull.  The  locality 
of  the  volcanic  activity  is  not  known,  but  the  character  of  the  ice  flood  indicates 
that  it  originated  in  Sviagigur.  An  English  traveler,  E.  Henderson,  has  described  the 
scattered  remnants  of  this  ice  flood,  several  acres  of  sand-covered  ice,  which  he 
rros-sed  in  1814. 

1796-1797.  The  Skeidara  ran  several  large  ice  floods  from  June  to  November, 
1796.  Strong  smell  of  sulphur  was  noticed  and  some  ash  deposited. 

1816.  A  large  ice  flood  in  the  Skeidar4  from  June  15  to  22. 

1819.  Skeidararjokull  showed  much  unrest,  with  several  minor  floods. 

1838.  The  Skeidar4,  dry  in  the  earlier  part  of  the  year,  had  minor  ice  floods  in 
June,  and  a  smoke  column  was  seen  over  Vatnajokull. 

1861 .  A  strong  smell  of  sulphur  was  noticed  as  far  as  Reykjavik,  more  than  220 
kilometers  west  of  the  center  of  Vatnajokull.  No  ice  floods  had  occurred  in  Skeidar4r- 
jokull  for  19  years,  but  in  May  there  was  a  violent  ice  flood  in  the  Skeidarfi,  carrying 
huge  icebergs  and  great  quantities  of  pumice  stone.  There  is  no  definite  information 
about  the  locality  of  eruption,  but  some  observers  believed  that  the  volcanic  activity 
was  located  in  Oraefajokull. 

*  See  Th.  Thoroddsen:  Vulkanske  Udbrud  i  Vatnajokull  paa  Island,  Cfogr.  Tidskrift,  Vol.  23, 
1915-1916.  pp.  1 18-132,  especially  pp.  123-132. 
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1862-1863.  Several  volcanic  eruptions  in  Vatnajokull  were  reported  in  these 
years,  but  there  is  no  information  about  the  exact  locality.  The  air  in  July  and  .\u-  ^ 
gust,  1863,  carried  an  unusually  large  amount  of  volcanic  ash. 

1867.  Rather  violent  eruptions  started  in  V'atnajokull  in  August.  A  strong 
“glacier  stink”  was  w’idely  distributed.  A  huge  ice  flood,  which  lasted  three  days, 
burst  forth  from  Skeidararjokull  and  deluged  the  outwash  plains.  Three  distinct 
smoke  columns  could  be  seen  from  Reykjavik,  and  observations  from  there  and  other 
points  give  directions  intersecting  in  Sviagigur. 

1873.  Several  minor  earthquakes  were  noted  in  northern  Iceland  in  December. 
1872.  On  January  7, 1873.  an  ice  flood  in  the  river  Skeidar4and  in  the  evening  of  the 
same  day  another  in  the  S61a  River  deluged  the  outwash  plains.  The  Sula  and  the 
Skeidari  remained  dry  for  five  weeks  after  the  ice  flcxxl.  The  observations  indicate 
that  the  volcanic  activity  took  place  in  Sviagigur  and  possibly  also  in  the  region 
immediately  northwest  of  Higungur.  Ash  fell  over  the  entire  eastern  part  of  Iceland 
and  elsewhere. 

1875,  1877,  and  1878.  Volcanic  eruptions  in  Vatnajokull  reported  from  these 
years,  but  the  locality  is  uncertain. 

1883.  Eruption  in  Vatnajokull  observed  January  15.  It  was  March  15,  how¬ 
ever.  before  the  Skeidari  began  to  rise  and  to  flood  the  whole  Skeidarfirsandur.  The 
volcanic  activity  of  1883  was  undoubtedly  located  in  Sviagigur.  One  observer  saw 
an  ash  column  rising  above  Vatnajokull  southw’est  of  Kverkfjoll.  The  lower  part 
consisted  of  four  or  five  minor  columns.  He  reported  that  on  many  previous 
occasions  he  had  seen  minor  vapor  columns  rising  from  the  same  locality.  Directions 
from  this  and  other  observations  focus  rather  well  on  the  site  of  Sviagigur. 

1887, 1890,  and  1891.  Volcanic  activity  in  V'atnajokull.  but  the  data  too  meager 
to  permit  any  conclusions  concerning  locality. 

1892.  A  violent  ice  flood  from  Skeidarirjokull  occurred  on  March  12.  A  strong 
smell  of  sulphur  was  noticed  in  Oraefi  the  next  day.  and  ail  over  southern  Iceland  as 
far  as  Reykjavik  the  next.  Thoroddsen  concluded  it  was  probably  due  to  volcanic 
activity  in  V'atnajokull. 

1897.  The  Skeidari  started  to  flow  January  13  and  during  the  next  six  days 
flooded  the  lowland  at  Oraefi.  Suddenly,  with  thunder  and  detonations,  a  large  part 
of  the  ice  margin  broke  up.  and  huge  icebergs  were  carried  to  the  coast.  A  postman 
traveling  over  the  western  part  of  Skeidararsandur  saw  the  ice  margin  being  lifted 
by  the  AckkI  and  carried  away.  It  built  up  a  ridge  of  icebergs  20  to  25  meters  high. 

5  to  6  kilometers  wide,  and  25  kilometers  long  down  to  the  coast.  No  eruptions  were 
noted,  but  ashesfell  in  November  over  the  greater  part  of  southern  Iceland.  Thorodd 
sen  believed  that  the  volcanic  activity  was  located  in  the  vicinity  of  Higongur.  but. 
since  the  Skeidari  River  flcxxled.  it  is  likelier  that  Sviagigur  was  the  center  of  activity. 

1898.  Ice  floods  in  the  rivers  Siila  and  Nupsvotn.  but  no  volcanic  activity  was 
noted. 

1903.  The  Skeidari,  which  had  been  dry  the  whole  winter,  began  flooding  on 
May  25.  Between  May  27  and  28  a  huge  ice  flcxxl  burst  out  at  the  same  time  as  a 
violent  eruption  tcxtk  place  in  V’atnajokull.  Detonations  were  heard  at  a  distance  of 
90  kilometers.  SkeidarirjokuII  rose  and  fell  like  a  billowy  sea,  and  the  whole  mass  of 
sliding  ice  seemed  to  flow  on  the  rushing  masses  of  water.  The  main  flow  followed 
the  Skeidari  and  the  rivers  immediately  west  of  it.  The  Skeidari  left  behind  it  a 
chaos  of  icebergs  20  meters  high.  About  6ck)  square  kilometers  of  the  outwash  plain 
was  so  packed  with  ice  as  to  be  untraversable.  The  force  of  the  flocxi  w’as  so  great 
that  a  powerful  wave  was  felt  all  along  the  southern  coast  of  Iceland.  Ashes  fell  on 
several  Icxralities,  and  the  sulphurous  stink  was  pronounced. 

1910.  Eruptions  in  V’atnajokull  were  observed  on  August  12.  which  suggest 
Sviagigur  as  the  place  of  origin.  The  Skeidari  had  no  ice  flcxxl.  but  it  was  impassable 
during  the  entire  summer  on  account  of  the  unusually  large  amount  of  water. 
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WVak  volcanic  activity  was  also  noted  north  of  Skeidardrjokull  in 
1922.  The  eruptions  and  ice  floods  in  the  spring  of  1934  ^^e  reported 
to  have  been  comparable  in  force  and  magnitude  to  those  of  1903. 

Thus  we  see  that  ice  floods  have  generally  been  directly  associated 
with  volcanic  eruptions.  In  cases  when  no  visible  yolcanic  activity 
has  lx*en  reported — for  instance,  in  the  years  1727,  1787,  1816,  1819, 
1892,  and  1897  (in  part) — we  have  no  information  about  the  weather 
conditions.  Low  clouds  or  fog  over  the  surrounding  lowland  may  have 
rt*duct*d  the  visibility  and  prevented  observation.  The  fact  that  ash 
showers  and  sulphurous  stink  have  usually  been  noticed  seems  to 
confirm  the  assumption  that  volcanic  activity  has  been  the  main  cause 
of  the  ice  floods.  Ice  floods  may  conceivably  take  place  without  visible 
volcanic  activity  or  may  occur  before  or  after  the  time  when  the  erup¬ 
tions  are  noted.  Increasing  heat  in  the  bottom  of  the  crater  basin 
melts  the  accumulated  ice,  and  rapid  vaporization  causes  the  water  to 
‘‘l)<)il  over”  at  the  low  eastern  edge  of  the  crater  basin.  Minor  ice 
floods  may  have  originated  in  this  manner.  If  there  is  not  enough 
ice  and  water  in  the  basin,  eruptions  may  take  place  without  causing 
any  extraordinarily  large  flow  over  the  eastern  edge,  or  the  ice  flood 
may  Ik*  delayed  till  the  eruptions  gain  force  enough  to  empty  the  basin. 
.Almost  all  larger  ice  floods,  however,  have  occurred  contemporaneously 
with  the  first  observed  violent  eruptions.  On  three  occasions — the 
years  1867,  1883,  and  1910 — two  or  more  fire  or  ash  columns  were 
seen  close  together.  This  seems  to  indicate  that  there  are  several 
volcanic  outlets  in  the  bottom  of  the  crater  basin. 

I  have  been  told  by  the  inhabitants  of  Oraefi  that  they  usually 
expect  an  eruption  every  eighth  or  tenth  year.  Elsewhere  it  has  been 
reported  that  volcanic  activity  is  expected  every  seventh  to  tenth 
year.  Whether  there  is  any  real  periodicity  is  perhaps  doubtful,  but 
it  is  certain  that  Sviagigur  is  one  of  the  most  active  volcanic  centers 
in  Iceland. 


Eruptions  and  Glaciological  Studies 

In  October,  1918,  violent  eruptions  took  place  in  Katla,  a  sub¬ 
glacial  volcano  in  Myrdalsjbkull  about  80  kilometers  southwest  of  the 
southwestern  margin  of  Vatnajbkull.  The  activity  was  accompanied 
by  ice  floods  on  Myrdalsandur.  The  writer,  who  traveled  over  this 
outwash  plain  about  a  year  later,  had  the  opportunity  to  study  the 
remnants  of  the  ice  flood.  Most  of  the  icebergs  had  already  melted, 
leaving  a  great  number  of  deep  kettles.  Some  parts  of  the  ground  had 
a  number  of  treacherous  cavities  left  by  the  melted  ice  and  hidden 
under  a  relatively  thin  crust  of  wet,  somewhat  clayey  sand.  Some  of 
these  cavities  had  a  diameter  of  several  meters  and  a  depth  of  up  to 
three  meters. 

Immense  quantities  of  ash  from  Katla  were  carried  over  the  country 
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by  the  winds.  Over  Vatnajokull,  8o  to  loo  kilometers  from  the  focus 
of  eruption,  ash  was  deposited  to  a  depth  of  lo  to  20  centimeters.  The 
writer  made  use  of  this  ash  layer  for  his  glaciological  studies.  It 
served  to  indicate  the  accumulation  of  snow’  for  one  year  in  the 
region  and  the  magnitude  of  melting  in  the  area  of  waste  during  the 
same  period  of  time.  W  ithin  the  n^v^  region  the  accumulation  of  snow 
from  the  middle  of  October,  1918,  to  September,  1919,  could  be  meas¬ 
ured  directly  by  digging  down  in  the  snow,  and  in  the  area  of  waste, 
where  the  ash  had  played  the  part  of  protecting  agent,  the  height  of 
the  ridges  and  cones  of  ice,  protected  on  the  top  by  ash,  gave  an 
approximate  measure  for  the  magnitude  of  melting  during  this  period. 

The  present  eruptions  in  Vatnajokull  and  ejections  of  great  quan¬ 
tities  of  ash  offer  a  new  chance  for  gaining  an  insight  into  the  glacial 
economy  of  this  inland  ice  by  studies  of  the  kind  carried  out  in  1919. 
The  investigations  are  simple,  and  the  extent  of  the  areas  of  waste 
can  be  rapidly  obtained  by  photographs.  It  is  also  my  firm  belief 
that  studies  of  glacial  deposits  along  the  margin  of  the  glacier,  for 
comparison  with  similar  deposits  of  the  Pleistocene  ice  sheets,  will 
give  a  clue  to  many  problems  connected  with  the  latter.  Vatnajokull 
is  a  small-scale  inland  ice  with  typical  outwash  plains,  recessional 
moraines,  eskers,  and  other  features  of  interest  in  connection  with 
studies  of  the  deposits  of  the  Pleistocene  ice  sheets.  Investigations 
along  the  margin  of  Vatnajokull  have  the  advantage  over  similar 
studies  in  Greenland  in  the  comparatively  easy  access  to  the  country 
and  in  the  fact  that  the  glacier  everywhere  terminates  on  land,  which 
is  not  the  case  in  Greenland. 
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The  industrial  region  of  the  Saar  is  the  subject  of  an  important  monograph  by  Pro¬ 
fessor  Capot-Rey*  It  embraces  not  only  the  territory  of  the  plebiscite  but  an  area, 
defined  by  its  density  of  population  and  industry,  that,  especially  to  the  southwest  on  the 
side  of  Lorraine,  largely  transcends  the  political  frontier.  On  an  area  of  3000  square 
miles  {1Q12  for  the  Territory)  are  more  than  a  million  people  {815 ,000  for  the  Territory) 
and  a  varied  group  of  industries,  among  which  coal  extraction  and  metallurgy  are  key 
industries.  In  this  article  Professor  Capot-Rey  presents  some  of  the  basic  ideas  that  lie 
back  of  his  detailed  study  of  the  economic  realities  of  the  region. 

The  Forest  Setting 

The  industrial  region  of  the  Saar  owes  its  unity  to  its  high  concentration  of  men 
and  industries.  This  concentration  is  expressed  by  well  known  signs:  shafts  and 
tipples,  slag  heaps  and  factory  chimneys;  close  agglomerations;  dense  network  of 
trans|)ortation  systems;  fields  reduced  to  allotments  in  size.  Yet  the  classic  traits 
of  the  industrial  landscape  are  not  the  most  striking  here.  Leaving  the  valley  of  the 
Saar  and  its  tributary  the  Sulzbach,  one  plunges  into  the  woods — woods  of  beech 
and  oak  with  plantations  of  spruce  and  pine.  From  no  part  is  forest  missing:  in 
those  divisions  where  deforestation  has  gone  farthest  about  23  per  cent  woodland 
still  remains,  a  figure  higher  than  that  for  France;  in  the  rural  district  of  Saarbriicken 
forest  covers  42  per  cent  of  the  area,  a  figure  comparable  to  that  for  the  most  thickly 
uoixled  .Alpine  massifs.  Comp>arison  of  the  wooded  surfaces  of  1809  and  1930  shows 
an  extraordinarily  insignificant  retreat,  even  in  the  most  highly  industrialized  part. 
The  clearings  necessitated  by  the  extension  of  the  urban  agglomerations  or  the 
miners'  villages  have  been  compensated  by  forest  plantations.  The  mines  themselves 
have  not  made  a  great  impression;  a  mountain  chalet  is  more  easily  discovered  than 
the  mine  shafts  lost  in  the  middle  of  the  woods.  Roads  and  railways  sometimes  run 
through  a  tunnel  of  verdure.  Carefully  managed,  neat,  orderly,  one  might  almost 
say  groomed,  the  forest  extends  to  the  banks  of  the  Saar,  even  to  the  environs  of 
Saarhrucken,  its  bold  promontories  defying  the  waves  of  human  settlement — an 
unforgettable  sight  from  the  air. 

The  forest  has  played  an  essential  part  in  the  life  of  the  region.  It  is  seen,  for 
instance,  in  the  house  types  and  groupings.  The  Saar  village  with  its  detached, 
timl)ered  houses,  haufendorf,  has  quite  a  different  look  from  the  strassendorf  of 
Lorraine.  Temporary  cultivation  by  burning  was  the  only  system  practiced  in  the 
region  -outside  the  sandy  plateaus — until  the  eighteenth  century,  and  even  now  it 
has  not  entirely  disappeared  from  the  northern  part  of  the  Territory.  Forest  pasture 
and  woodcutting  have  long  contributed  to  the  local  livelihood.  In  short,  in  this 
country  that  we  call  the  "Coal  Basin  of  the  Saar”  the  feature  that  has  longest 
exercised  a  capital  influence  is  not  the  mine  but  the  forest.  It  is  not  enough  to  define 
the  Saar  as  a  country  of  mines  and  factories.  Its  basic  originality  rests  on  the 
juxtaposition — sometimes  the  superposition— of  a  forested  country  and  an  industrial 
country. 

*  Robert  Capot-Rey:  La  region  industrielle  sarroise:  Territoire  de  la  Sarre  et  bassin  houiller  de  la 
Moselle:  etude  geographique,  Berger-Levrault,  Paris,  1934. 

Professor  Capot-Rey’s  monograph  is  richly  illustrated.  Exigencies  of  time  and  space  prevented 
the  inclusion  of  illustrations  in  the  present  article,  but  the  reader  is  referred  to  Hubert  A.  Bauer's 
Piper  "The  Geographic  Background  of  the  Saar  Problem”  in  the  October,  1934,  number  of  the  Geo- 
piiphtcal  Reviev. 
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The  great  extension  of  forests  is  explained  chiefly  by  the  preponderance  of  land 
unsuitable  to  cultivation.  Climatic  conditions,  doubtless,  constitute  a  sort  of  forest 
optimum,  but  the  forest  has  been  especially  favored  by  the  outcropping  over  a 
vast  area  of  a  suitable  rock  formation,  the  Vosgian  sandstone. 

A  Node  of  Routes 

Well  before  coal  had  concentrated  men  and  industry'  in  the  Saar  commerce  had 
here  picked  out  two  great  international  highways  through  the  region.  The  first,  the 
road  from  Flanders  to  Alsace  and  Italy,  was  vastly  important  in  the  Middle  .\ge8. 
Dutch  convoys  carried  Flemish  cloth,  arms  of  Liege,  spices,  and  smoked  fish  from  the 
north  and  returned  with  the  wine  of  .Msace  and  products  of  the  Saar — iron,  glass,  or 
lampblack.  We  hear  of  relations  between  Saarbriicken  and  .Antwerp  in  1328,  and 
safe-conduct  letters  of  1321  note  the  passage  of  merchants  from  Lombardy  by  this 
route.  In  the  measure  that  traffic  declined  along  the  road  from  Flanders  the  road 
from  Lorraine  to  the  Rhine  country  took  on  importance.  This  is  a  very  old  road;  it 
may  be  a  salt  track;  in  any  case  it  is  one  of  the  best  established  Gallo- Roman  roads. 
Napoleon  fixed  its  destiny  by  making  it  a  strategic  route.  Since  then  it  has  become  a 
great  commercial  artery,  and  along  its  course  the  first  railway  line,  from  Ludwigs- 
hafen  to  Neunkirchen,  was  constructed  in  1850.  At  the  crossing  of  these  roads 
Saarbriicken  has  long  flourished  on  transit  trade. 

The  region  also  offers  facilities  by  water.  Early-nineteenth-century  engravings 
of  Mettlach  show  flotillas  of  rafts,  sailboats,  and  horse-towed  barges.  But  this 
navigation  of  old  stopped  at  Saarbriicken.  The  princes  of  Nassau  had  always  opposed 
regularization  of  the  upstream  section  of  the  river. 

In  fine,  the  Saar  has  always  been  a  frontier  country  on  the  border  of  great  political 
units.  This  situation  is  not  without  its  commercial  advantages.  Today  not  a  French 
traveler  leaves  the  Saar  without  carrying  with  him  a  few  packets  of  cigarettes—an 
index  of  a  distinctive  function.  In  lock-like  fashion  the  Saar  reestablishes  the  equilib¬ 
rium  of  productions  and  of  prices  between  the  two  great  neighboring  states.  The 
sense  of  the  current  follows  the  price  level  or  conditions  of  exchange,  but  there 
always  is  a  current — at  least  there  has  been  since  1871.  At  the  present  time  15 
international  trains  cross  the  Saar  daily. 

Defective  Means  of  Transportation 

Rut  this  region  so  well  placed  for  transit  finds  Its  geographical  situation  a  handicap 
for  its  internal  development.  First  and  foremost,  the  distance  from  interior  markets 
is  the  price  of  the  frontier  location.  Whether  attached  to  France  or  to  the  Reich, 
the  Saar  is  farther  from  its  outlets  than  its  rivals.  Selling  in  the  Parisian  region 
means  competing  with  the  industrial  regions  of  the  north  and  of  Lorraine,  less  distant 
from  the  metropolis;  similarly  Frankfort  on  the  Main,  the  commercial  pole  of  southern 
Germany,  is  nearer  Cologne  than  Saarbriicken  is.  The  same  difficulties  exist  in 
overseas  exportation.  The  steel  of  Volklingen  (Saar)  is  381  kilometers  from  Antwerp, 
the  chief  shipping  port,  against  264  kilometers  for  Differdange  (Luxemburg)  and  261 
for  Longwy  (France). 

Nor  are  the  mediums  of  transportation  adequate.  The  Saar  is  linked  with 
France  by  the  Coal  Canal,  which  runs  from  Sarreguemines  to  the  Marne  Canal  at 
Gondrexange.  It  is  a  small  canal  built  under  the  Second  Empire.  The  depth  is 
sufficient  for  craft  drawing  2  meters,  and  it  has  27  locks,  or  one  lock  for  2300  meters— 
and  not  electrified.  .'\nd  this  is  the  medium  by  which  a  minimum  of  one  and  a  half 
million  tons  a  year  must  be  transported!  On  the  German  side  the  situation  is  still 
more  primitive:  neither  the  lower  Saar  nor  the  Moselle  is  canalized.  The  German 
government  has  always  refused  to  undertake  works  at  the  cost  of  the  Ruhr  industries. 
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The  Superimposed  Industries 

It  may  be  protested  that  this  defective  geographical  situation  has  not  prevented 
the  development  of  industry,  even  of  a  great  industry.  We  must  distinguish  between 
the  past  and  the  present:  the  Saar  economy  is.  to  borrow  a  physiographic  expression, 
a  superimposed  economy.  I  call  a  superimposed  economy  one  whose  localization  is 
explained  by  resources  today  exhausted  or  become  useless  as  a  result  of  transforma¬ 
tion  of  technique.  The  type  of  these  superimposed  industries  is  glassworking.  The 
manufacture  of  glass  was  established  in  the  VVarndt  in  the  sixteenth  century  because 
of  the  raw  materials  available — sand,  ashes,  and  especially  abundant  wood.  Today 
the  sand  comes  from  Fontainebleau  or  Cologne,  and  ashes  and  wood  are  no  longer 
used.  So  also  with  ceramics,  an  industry  that  first  used  local  resources  and  now 
draws  its  supplies  from  the  clays  and  flints  of  the  Rhenish  region  and  from  France, 
(ireat  Britain.  Sweden,  and  Latvia.  The  metallurgical  industry  was  attracted 
by  the  presence,  not  of  coal,  but  of  iron  ore  and  wood.  Today  the  ore  comes  from 
Lorraine,  and  there  is  not  a  single  blast  furnace  that  does  not  use  coke. 

With  rare  exceptions  the  Saar  industries  no  longer  find  their  raw  materials  in 
place.  Why  then  do  they  remain?  Two  chief  reasons  are  advanced— labor  and  coal. 
But  this  s|)eclalized  labor  must  be  paid  for:  does  the  Saar  industry  find  due  compensa¬ 
tion  for  the  cost  of  its  labor  in  the  quality  of,  and  good  market  for,  its  coal?  There  is 
the  problem.  The  quality  of  the  coal  is  very  suitable  for  the  glassworks  and  the  gas 
plants,  less  so  for  the  coke  ovens  that  must  use  an  admixture  of  foreign  coal.  The 
semi-coking  process  perfected  by  French  engineers  has  not  yet  been  put  into  current 
use.  .As  to  the  price  of  the  coal,  it  satisfies  no  one:  without  being  exactly  dear,  it  is 
not  cheap  enough  to  compensate  the  additional  costs  of  labor  and  transportation. 

There  are  only  tw'o  industries  that,  under  present-day  technique,  are  perfectly 
adapted  to  resources  of  soil  and  subsoil — the  chemical  industry  and  the  metallurgical 
transforming  industry.  Saar  coal  is  extremely  rich  in  volatile  matter;  hence  it  is 
more  economical  to  use  it  as  gas  or  benzol  than  to  use  it  in  the  raw  form.  A  company, 
the  Saarferngaz,  has  established  a  network  in  the  Territory  and  made  contracts  for 
long-distance  delivery  of  gas — throughout  the  Palatinate  and  up  to  the  Rhine. 
Before  these  prospects  the  metallurgical  industry  finds  the  outlook  brightened.  At 
the  same  time  the  Saar  tends  more  and  more  to  the  fabrication  of  its  domestic  steel 
and  that  imported  from  Lorraine  into  machinery  and  constructional  material  of  all 
sorts,  from  metal  bridges,  of  which  Saarbriicken  has  a  goodly  assortment,  to  aircraft 
hangars,  of  which  one  Saar  firm  has  built  fifty  since  1920.  Here  we  find  the  true 
function  of  the  Saar:  in  a  transit  country  the  machine  itself  becomes  an  intermediary- 
agent. 

The  Saar-Lorraine  Economic  Bloc 

Three  facts  have  marked  the  economic  development  of  the  Saar  since  the  war: 
the  reversal  of  the  commercial  currents  of  coal;  the  considerable  increase  in  French 
trade  in  the  Saar;  an  increase,  slower,  but  in  the  end  as  important,  of  Saar  trade 
in  France. 

Before  the  war  the  coal  mined  in  the  Saar  was  distributed  thus:  one-third  in 
the  industrial  region  of  the  Saar;  one-half  in  the  remainder  of  the  Reich  (Alsace- 
Lorraine  included);  less  than  one-tenth  in  France.  In  the  Saar  the  largest  customer 
was  the  metallurgical  industry,  which  consumed  between  one-third  and  one-fourth 
of  the  total  amount.  In  Germany  Saar  coal  was  used  chiefly  by  the  railroads,  the 
gasworks  of  the  Rhine  towns,  and  for  domestic  supplies  south  of  the  Main. 

Since  the  war  there  have  been  profound  changes  in  the  German  market.  Lignite 
has  been  substituted  for  coal  for  domestic  uses  and  even  in  a  number  of  industries. 
New  competitors — the  basin  of  Aix-la-Chapelle  and  more  especially  the  Dutch  basin 
of  Limburg — export  increasing  quantities  of  coal  to  the  left  bank  of  the  Rhine.  On 
the  right  bank  Ruhr  coal  has  driven  Saar  coal  out  of  its  traditional  market  in  Hesse 
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and  Bavaria.  Add  to  these  causes  the  depression  and  quotas,  and  there  has  been  a 
veritable  expulsion  of  Saar  coal  from  Germany.  5>ales  fell  in  1932  to  914,000  tons 
only  10  per  cent  of  the  total.  The  quantity  of  coal  Germany  actually  bought  in  the 
Saar  scarcely  sufficed  to  keep  the  mines  busy  for  a  month,  and  this  situation  is  not 
susceptible  of  amelioration,  since  Germany’s  coal  requirements  are  fully  met  and  the 
commercial  agreements  she  has  concluded  with  Great  Britain  and  Belgium  do  not 
leave  any  possibility  of  limiting  importations  from  these  sources  in  favor  of  the  Saar 
product. 

If.  in  spite  of  all  this,  the  coal  output  has  been  maintained  at  a  figure  not  10 
greatly  inferior  to  that  of  1913*.  it  is  because  the  mines  have  succeeded  in  turning  the 
coal  current  toward  France.  The  sale  of  Saar  coal  in  France,  including  .Msace- 
Lorraine,  constitutes  44.8  per  cent  of  the  total,  against  20.8  per  cent  before  the  war. 
This  increase  is  not  simply  the  result  of  the  inclusion  of  Al8ace-Lorraine:the  interior  of 
France  has  greatly  increased  its  demand.  Saar  coal  goes  to  the  metallurgical  plants 
of  the  center,  to  the  gasworks  of  Cette,  to  Nice,  at  times  even  to  the  Atlantic  ports. 
It  is  no  exaggeration  to  say  that  the  level  of  coal  production  in  the  Saar  Basin  is 
dependent  on  French  demands. 

Before  the  war  the  Saar  bought  very  little  from  France.  Its  relations  were  with 
.‘Msace-Lorraine,  the  Palatinate,  the  middle  Rhine.  Since  1920.  as  a  result  of  the 
incorporation  of  .Alsace-Lorraine,  the  customs  and  monetary  union,  and  the  invest¬ 
ment  of  French  capital  in  Saar  enterprises.  French  products  have  appeared  in  greatly 
increased  quantities — foodstuffs,  raw  materials,  and  fabricated  goods.  Among  food¬ 
stuffs  milk  is  of  first  importance.  The  department  of  Moselle  furnishes  a  quarter  of 
the  amount  consumed  by  the  Saar.  In  1929  this  was  125.000  liters  a  day,  and  e\’en 
in  1933  it  was  about  90,000  liters.  .Autotanks  of  5000  to  10.000  liters’  capacity  daily 
carry  milk  from  the  fields  of  Nied  to  the  Milchhofe  of  Saarbriicken  and  Neunkirchen. 

France  furnishes  the  Saar  with  almost  all — 91.3  per  cent  in  1932 — of  its  iron  ore, 
the  Lorraine  minette  (for  Thomas  steel).  In  certain  quarters  it  is  protested  that,  if 
the  exigencies  of  the  case  demand,  the  Saar  can  adapt  itself  to  the  production  of 
Martin  steel;  but  such  a  transformation  cannot  be  accomplished  in  a  moment:  for 
one  thing,  it  needs  a  greater  quantity  of  scrap  iron  than  has  yet  been  available  in  the 
Saar.  In  its  present  state  of  equipment  and  technique  the  Saar  is  absolutely  depend¬ 
ent  on  Lorraine  minette. 

From  France  manufactured  goods  in  great  variety  flow  to  the  Saar.  In  the  fir?t 
rank  are  the  textiles  sold  by  the  .Alsatian  or  Parisian  houses.  The  preference  given 
the  French  automobile  industry  is  clear  from  the  fact  that,  in  1932.  out  of  every  too 
vehicles  65  were  French,  15  German.  In  total  France  at  the  height  of  the  depression 
has  sold  nearly  1300  million  francs’  worth  to  the  Saar,  much  more  than  to  the  United 
States  or  to  Italy. 

The  Saar  itself  has  found  the  customs  union  to  its  advantage.  Before  the  war  the 
market  for  Saar  industry  was  for  the  most  part  in  Ciermany.  Metallurgy,  for  example, 
the  key  industry  of  the  region,  sold  more  than  three-fourths  of  its  production  within 
the  Zollverein;  the  glass  industry'  between  75  and  93  per  cent.  The  share  of  France 
was  insignificant.  Today  industry  has  completely  about-faced.  Handicapped  by 
the  increase  of  its  production  costs, the  Saar  cannot  compete  with  German  industry  in 
the  Reich.  In  consequence  it  has  turned  toward  the  west  and.  enlarging  the  market 
already  possessed  in  Alsace-Lorraine,  has  created  a  clientele  all  over  France.  The 
situation  has  been  modified  in  the  last  few  months  by  the  more  marked  industrial 
recovery  in  (iermany  and  the  fears  caused  in  France  by  the  plebiscite;  but  the  decline 
in  Franco-Saar  exchanges  has  not  seriously  threatened  the  conquest  that  Saar  coal 
and  metallurgical  products  have  made  in  France. 

>  The  coal  output  in  1932,  10,438,000  tons,  the  smallest  since  the  war,  in  comparison  with  tb« 
maximum  output  of  14,032,000  tons  in  1924  represents  a  much  smaller  reduction  proportionally  than 
that  for  Germany.  Production  in  1913  was  13,216,000  tons. 
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The  Population  and  the  Plebiscite 

Thus  certain  economic  advantages  would  be  gained  by  a  vote  for  the  status  quo. 
The  Saarlanders  would  be  assured  free  disposition  of  their  raw  materials  and  the 
markets  for  their  industry,  confirming  the  bonds  that  have  united  them  since  1871 
with  Alsace-Lorraine.  In  short,  they  would  conserve  for  their  country  its  emphati¬ 
cally  imiwrtant  function  of  transit. 

But  it  is  doubtful  whether  the  Saar  population  will  be  moved  entirely  or  even 
chiefly  by  economic  considerations.  Here  is  not  a  rootless  proletariat,  such  as  is 
found  in  certain  industrial  regions  peopled  by  a  sudden  rush  of  immigrants.  The 
increase  of  population,  slow  and  steady  during  the  nineteenth  century,  is  being 
chiefly  accomplished  by  the  excess  of  births  over  deaths.  Immigration  was  important 
only  during  the  period  1850  to  1870.  and  before  the  war  it  did  not  compensate  losses 
by  emigration.  The  newcomers,  originating  in  most  cases  from  the  left  bank  of  the 
Rhine,  speaking  the  same  tongue  and  professing  the  same  faith  as  the  native  Saar¬ 
landers.  assimilated  without  difficulty.  The  industrial  mode  of  life  has  been  a  most 
valuable  auxiliary  in  supporting  German  culture  and  nationality. 

However,  the  Saar  (K>pulation  has  not  remained  indifferent  to  the  political  changes 
in  the  Reich  since  1933.  The  Saar  workers,  strongly  attached  to  their  syndicates 
and  to  democratic  institutions  in  general,  apprehend  the  loss,  by  vote  in  favor  of 
('.ermany.  of  what  they  consider  as  guarantees  of  their  class,  of  their  well-being,  and 
of  their  progress.  There  is  reluctance  on  the  part  of  the  Catholics  to  submit  their 
faith  to  the  demands  of  the  state.  These  antipathies  have  been  reenforced  by  the 
action  of  the  political  refugees.  The  return  of  the  Territory  to  the  Reich,  without 
ceasing  to  appear  desirable  to  the  great  number  of  the  Saarlanders,  no  longer  seems 
so  opportune. 

In  the  face  of  such  complexities  it  can  only  be  said  that  here  in  the  Territory 
of  the  Saar  we  have  a  homogeneous  population  of  German  culture  but  unstable 
nationality  whose  transitional  situation  makes  it  peculiarly  sensitive  to  influences 
from  without. 


THE  FOURTEENTH  INTERNATIONAL 
GEOGRAPHICAL  CONGRESS, 
WARSAW,  1934 


The  Fourteenth  International  Geographical  Congress  was  held  at  Warsa*. 
August  23-31,  1934.  The  total  enrollment  of  delegates,  including  both  resi¬ 
dent  and  foreign  members,  was  875,  of  whom  712,  including  345  foreigners, 
were  in  attendance.  Drawn  by  the  advantages  of  a  congress  held  in  a  capital  so  far 
east  in  Europe  and  in  a  country  so  recently  reratablished,  those  present  had  the 
privilege  of  participating  in  a  series  of  held  excursions  that  alone  were  worth  all  the 
effort  of  the  journey.  Indeed,  all  the  Congress  arrangements  speak  well  for  those 
devoted  few  who,  here  as  in  every  country  where  a  congress  is  held,  must  bear  a 
heavy  load  of  administration.  To  organize  and  conduct  a  round  of  technical  excur¬ 
sions,  a  week’s  intensive  program  by  an  international  group  of  scholars,  and  a  large 
number  of  social  occasions  is  no  small  undertaking. 

The  opening  session  was  held  in  the  court  of  the  Polytechnic  School,  beautifully 
decorated  for  the  occasion.  The  Congress  was  honored  by  the  presence  of  the  head  of 
the  Republic,  President  MoScicki,  and  of  the  Minister  of  Religion  and  Education,  as 
well  as  representatives  of  foreign  embassies  in  Poland.  After  the  opening  address  by 
Dr.  Isaiah  Bowman,  President  of  the  Congress,  there  was  an  address  by  the  Minister 
of  Religion  and  Education,  and  this  was  followed  by  brief  salutations  from  the 
representatives  of  seven  foreign  delegations.  Professor  Eugene  Romer,  President  of 
the  Polish  Executive  Committee  which  managed  the  Congress,  welcomed  foreign 
guests.  While  the  professional  features  of  the  Congress  program  will  here  receive 
chief  attention,  the  cordial  reception  of  official  Poland  must  be  mentioned.  President 
Mo^cicki  graciously  received  the  members  on  the  terrace  of  the  former  Royal  Palace 
overlooking  the  Vistula  and  a  visit  to  the  palace  itself  followed.  It  was  here  that  the 
Russian  governors  general  had  their  residence  until  1915  when  Warsaw  was  evacuated 
by  the  Russian  army.  For  Poland  a  state  of  war  continued  until  1921,  and  up  to 
1923  the  city  was  still  in  disrepair.  That  its  civic  services  are  now  so  well  organized 
ov'er  an  area  as  large  as  that  occupied  by  Paris  and  with  a  population  of  1,200,000 
called  forth  much  approving  comment.  Both  the  President  of  the  Council  of  Minis¬ 
ters  (Premier)  and  the  Mayor  of  Warsaw  received  the  Congress,  and  at  the  final 
banquet  the  Minister  of  Foreign  Affairs  and  Professor  Romer  greeted  the  guests 
The  French  and  the  .American  ambassadors  received  representatives  of  the  official 
delegations. 

During  the  past  year  there  has  been  in  preparation  a  memorial  volume*  in  honor 
of  Professor  Romer's  forty  years  of  professional  work.  Occasion  w’as  taken  to  present 
this  well  merited  tribute  to  a  geographer  w'hose  idealism  has  been  a  national  asset 
and  whose  friendships  include  most  of  the  active  geographers  of  the  day.  To  him 
and  to  Professor  Henryk  Arctowski,  who  edited  the  volume,  and  to  Professor  Stanis- 
law  Pawlowski,  who  acted  as  Secretary  of  the  Congress,  all  foreign  guests  will  forever 
be  grateful. 

The  Section  Meetings 

As  at  the  two  preceding  congresses,  it  w’as  sought  to  confine  the  papers  given  at  the 
section  meetings  to  predetermined  themes.  Morning  and  afternoon  sessions  were 
devoted  to  the  reading  of  papers  on  these  specific  themes  and  to  the  reports  of  com¬ 
missions  appointed  by  the  International  Geographical  Union  at  the  Paris  Congress 
in  1931  for  the  continuing  inter-Congress  study  of  special  subjects. 

.An  analysis  of  the  contents  of  the  “Programme  des  Travaux  du  Congrcs, ’’  which 

>  Reviewed  in  this  number  of  the  Geographical  Review. 
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lists  about  300  papers,  gives  an  approximate  indication  of  the  general  character  of 
the  work.  Naturally  the  Polish  geographers  were  the  chief  participants,  contributing 
nearly  a  third  of  the  papers.  France  ranked  second,  and  Italy  third.  The  British 
Empire,  the  United  States,  and  the  U.  S.  S.  R.  and  Germany  followed.  The  War¬ 
saw  Congress,  it  should  be  noted,  was  more  broadly  international  in  its  member¬ 
ship  than  any  of  the  four  other  congresses  held  since  the  World  War.  It  is  gratifying 
that  all  the  former  Central  Powers  with  the  regretted  exception  of  Austria  were 
olhcially  represented.  Not  only  was  there  a  large  and  influential  delegation  from 
(iermany  but  geographers  from  Hungary,  Bulgaria,  and  Turkey  were  present  at 
the  Congress  and  took  an  active  part  in  its  work. 

The  six  sections  of  the  Congress  listed  according  to  the  approximate  number  of 
papers  presented  in  each  were: 


Human  (Geography  (III)  ....  100 
Physical  (ieography  (II)  ....  88 

Cartography  (I) . 43 


I’rehistorical  and  Historical  Geography; 


the  History  of  Geography  (IV’)  34 

Methods  of  Teaching  Geography 

(VI) . 16 

The  Geographical  Landscape  (V’)  10 


Human  Geography  (Section  III) 

This  most  active  section  was  under  the  presidency  of  C.  B.  Fawcett  of  London. 
Six  “questions”  were  designated  for  discussion,  and  sessions  were  devoted  to  reports 
of  two  commissions  appointed  to  consider  special  topics  and  to  related  communica¬ 
tions. 

The  leading  topic  was  “rural  habitations,”  to  which  little  attention  has  been 
given  in  the  United  States.  Papers  on  this  subject  were  delivered  almost  exclusively 
by  French  and  Polish  geographers  (9  and  14  papers  respectively).  They  dealt  mainly 
with  the  forms  and  evolution  of  rural  habitations  in  regions  of  limited  extent  in 
Poland  and  France.  In  a  few  cases  broader  syntheses  were  made,  covering,  for 
example.  Southern  Europe,  the  whole  of  Poland,  and  Japan.  In  nearly  all  the  regional 
studies  methodology  received  incidental  treatment.  In  a  discussion  of  rural  habita¬ 
tions  in  the  Lyonnais  Andre  Allix  of  Lyons  offered  constructive  criticism  of  Deman- 
geon's  well  known  formula  for  expressing  the  degree  of  dispersal  and  concentration 
of  habitations.  A.  Zierhoffer  of  Lwow  suggested  a  new  and  somewhat  more  complex 
formula.  O.  Tulippe  of  Li6ge  offered  proposals  regarding  the  cartographic  representa¬ 
tion  of  the  facts  ol  rural  habitation,  and  Z.  G6ral6wna  of  Lwow  gave  a  critical 
n'-sume  of  the  bibliography  of  the  subject  for  the  period  1793-1933. 

Eleven  of  the  twenty  papers  on  the  distribution  of  industries  were  the  work  of 
Italian  scholars.  Of  these,  eight  gave  detailed  accounts  of  the  distribution  and  evolu¬ 
tion  of  industries  in  different  parts  of  Italy.  Ferdinando  Milone  of  Bari  set  forth  a 
dynamic  geographical  classification  of  the  industries  of  Italy  as  a  whole.  Com¬ 
munications  were  also  delivered  on  the  distribution  of  industries  in  Great  Britain 
and  Bulgaria,  on  the  sugar-beet  industry  in  the  United  States  (by  Esther  S.  Anderson 
of  Lincoln,  Nebraska),  and  on  centers  of  production  and  the  means  of  transmission 
of  electrical  energy  in  Europe.  Two  papers  dealt  with  theoretical  questions.  In 
one  of  these  \’ittorio  Franchini  of  Trieste  aimed  to  discover  geographical  laws  govern¬ 
ing  the  distribution  of  industries  particularly  in  relation  to  the  economic  mobilization 
of  nations  in  case  of  war.  Walenty  Winid  of  Poznafi  discussed  the  distribution  of 
industries  in  more  general  terms,  arriving  at  the  conclusion  that  geography  has 
hitherto  contributed  to  the  subject  little  more  than  uncoordinated  data. 

Most  of  the  14  communications  relating  to  the  delimitation  of  regions  in  economic 
Keography  had  to  do  with  matters  of  theory  and  method;  for  example,  the  concept 
of  the  economic  region,  the  agricultural  region,  the  classification  of  regional  units, 
their  boundaries,  how  they  should  be  shown  on  maps,  etc.  Three  important  papers 
included  under  this  heading  dealt  w'ith  land  utilization,  a  problem  of  immediate 


144  THE  GEOGRAPHICAL  REVIEW 

practical  concern  and  one  that  geographers  and  economists  in  the  Anglo-Saxon  nations 
especially  are  approaching  from  somewhat  different  points  of  view  but  with  common 
objectives.  Isaiah  Bowman  reported  on  recent  land-use  studies  in  the  United 
States:  a  paper  by  C.  P.  Barnes  of  the  U.  S.  Department  of  Agriculture  was  read  by 
title;  and  E.  C.  Willatts  of  London  discussed  the  Land  Utilisation  Survey  of  Great 
Britain. 

Several  papers  on  urban  geography  dealt  with  individual  cities — Toulouse, 
Strasbourg,  Bucharest,  Lisbon,  Antioch,  and  Wilno.  Others  treated  cities  collec¬ 
tively — the  cities  of  Switzerland,  town  distribution  in  Poland,  health  resorts,  etc 
Walenty  VVinid  of  Poznan  in  a  suggestive  paper  endeavored  to  define  the  scope  of 
urban  geography,  and  E.  E.  Sviatlovsky  of  Leningrad  submitted  a  proposal  for  the 
“ centrographic  analysis”  of  the  geography  of  the  modern  metropolis.  In  the  sessions 
devoted  to  the  Commission  for  the  Study  of  Overpopulation  there  was  a  lively  dis¬ 
cussion  of  population  maps,  and  important  papers  were  read  on  overpopulation  in 
Belgium,  the  Netherlands,  Japan,  the  Dinaric  mountain  region,  Poland,  and  French 
West  Africa. 

Physical  Geography  (Section  II) 

That  the  geographical  profession,  in  spite  of  the  immense  popularity  that  human 
geography  has  enjoyed  in  recent  years,  is  not  neglecting  the  physical  phases  of  the 
subject  is  shown  by  the  number  of  papers  read  (88).  The  presidents  of  the  section 
w'ere  H.  Baulig  of  Strasbourg  and  J.  M.  Schokalsky  of  Leningrad.  In  this  section,  as 
in  the  one  devoted  to  human  geography,  communications  by  French  (22),  Polish 
(20),  and  Italian  (14)  members  constituted  more  than  two-thirds  of  the  total  number 
of  papers  delivered.  The  strength  and  reputation  of  the  French  school  of  gfographit 
humaine  should  not  obscure  the  equally  valuable  work  that  French  scholars  are 
conducting  in  other  departments  of  geographical  research. 

Nearly  half  of  the  time  of  the  section  was  given  to  the  consideration  of  “  Results 
of  Ideographical  Researches  on  the  Quaternary”  and  the  closely  allied  work  of  the 
Commission  on  Pliocene  and  Pleistocene  Terraces.  The  climatic  changes  that  oc¬ 
curred  during  late-Tertiary  and  Quaternary  times  not  only  have  left  their  record  in 
the  topography  and  soils  of  today  but  also  have  exerted  a  powerful  influence  on  the 
early  development  of  man,  particularly  in  the  plains  and  mountains  of  northern  and 
northeastern  Fdurope,  where  the  Pleistocene  glaciations  and  associated  forces  played 
so  important  a  part  in  earth  sculpture.  This  may  account  for  the  fact  that  no  fe»er 
than  17  of  the  25  papers  on  the  geography  of  the  Quaternary  emanated  from  this 
part  of  Fdurope. 

In  recent  geological  time  what  is  now  the  Italian  peninsula  has  been  subjected  to 
profound  crustal  movements — uplifts  and  subsidences  of  the  earth's  surface.  In 
combination  with  the  climatic  changes  of  the  Pliocene  and  the  Pleistocene  as  they 
have  affected  the  flow  of  streams,  the  formation  and  disappearance  of  lakes,  etc.,  these 
movements  have  resulted  in  the  production  of  terraces  on  a  grand  scale.  Similar 
terraces  are  found  in  other  parts  of  Europe,  but  their  remarkable  development  in 
Italy  may  serve  to  explain  why  8  of  the  16  papers  on  the  subject  were  contributed 
by  Italians. 

In  addition  to  the  41  papers  on  the  Pliocene  and  the  Quaternary,  most  of  which 
were  essentially  geomorphological  in  character,  28  of  the  remaining  papers  read 
before  the  section  also  had  to  do  with  problems  in  geomorphology.  Thirteen  of 
these,  6  of  which  emanated  from  France,  were  presented  before  the  sessions  of  the 
Commission  on  Surfaces  of  Erosion.  The  concept  of  the  surface  of  erosion,  including 
that  of  the  peneplain  as  developed  by  Davis,  has  been  one  of  the  most  \  ital  and  also 
one  of  the  most  controversial  concepts  in  geomorphological  research.  The  growing 
number  and  refinement  of  field  surveys  and  the  intensive  study  of  topographic 
maps  have  often  disclosed  the  existence  of  many  surfaces  of  erosion  at  different  alti- 
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tudes  over  tracts  of  country  where  earlier  geographers  recognized  the  presence  of  but 
one  or  two  peneplain  levels.  Reports  were  presented  on  studies  of  this  nature  in 
particular  regions — especially  in  France,  Spain,  Belgium,  Rumania,  and  Poland — 
and  there  was  some  discussion  of  the  technique  of  the  cartographic  analysis  and  the 
representation  on  maps  of  surfaces  of  erosion. 

The  remaining  fifteen  geomorphological  papers  dealt  with  the  development 
of  continental  shelves  and  shore  platforms;  with  coastal  and  submarine  features  in 
the  vicinity  of  Istanbul  and  along  the  shores  of  Andalusia;  with  the  influence  of 
climates  in  the  development  of  coasts;  with  cuestas;  with  physiographic  studies  in 
Greenland,  .Spitsbergen,  and  the  Kola  peninsula;  and  with  the  problem  of  the 
representation  of  slopes  on  maps. 

Si.\  papers  treated  of  the  classification  of  rivers  in  terms  of  their  coefficients  of 
water  volume.  Criteria  and  principles  of  classification  were  described  and  types  of 
rivers  differentiated. 

In  climatology  four  critiques  of  existing  classifications  of  climates  were  offered 
and  new  systems  proposed.  Seven  papers  were  read  at  the  session  of  the  Commission 
for  the  Study  of  Climatic  V'ariations  Especially  in  Historical  Times,  dealing,  among 
other  matters,  with  records  of  climatic  variations  over  the  North  Atlantic  and  in 
France,  Jugoslavia,  Africa,  and  India. 

Only  two  papers  touched  upon  the  subject  of  biogeography,  one  dealing  with 
altitudinal  limits  of  vegetation  in  the  Alps  and  the  Apennines  and  the  other  with 
pastoral  life  in  the  Carpathians.  The  relative  neglect  of  biogeography  and  the  com¬ 
plete  omission  from  the  program  of  oceanographic  questions  may  be  explained  on  the 
ground  that  these  two  highly  specialized  subjects  have  now  assumed  the  character 
of  independent  sciences  and  are  represented  by  international  organizations  of  their 
own.  It  is  to  be  hoped,  however,  that  they  will  not  be  neglected  by  geographers  and 
»hat  time  may  Ije  found  in  future  international  geographical  congresses  for  the 
discussion  at  least  of  those  phases  of  the  subjects  that  bear  most  directly  upon  human 
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Cartography  (Section  I) 

The  section  on  cartography  was  presided  over  by  Brigadier  H.  St.  J.  L.  Winter- 
botham  ((ireat  Britain)  and  Brigadier  General  J.  G.  Steese  (U.S.).  Its  communica¬ 
tions,  4.t  in  number,  were  more  evenly  distributed  among  the  nations  than  those  of 
the  preceding  sections.  “Divers  Cartographical  VV’orks  and  Publications”  afforded 
scope  for  the  discussion  of  a  wide  range  of  topics.  Reports  were  rendered  on  impor¬ 
tant  recent  atlases  and  on  distinctive  recent  maps.  Of  especial  interest  were  Alfred 
Siderlund’s  (Stockholm)  discussions  of  some  new  cartographical  methods  in  Sweden 
and  of  recent  population  maps.  Count  Paul  Teleki’s  (Budapest)  paper  on  the  tech¬ 
nique  of  ethnographical  maps,  VViktor  Ormicki’s  (Krakow)  on  a  dynamic  map  of  the 
density  of  population,  and  O.  G.  S.  Crawford’s  (Southampton)  report  on  the  represen¬ 
tation  of  archeological  features  on  British  government  maps. 

Resumes  of  the  results  of  recent  official  topographical  surveys  were  given  covering 
France,  Italy  and  the  Italian  colonies,  the  Belgian  Congo,  Jugoslavia,  and  Poland. 
In  the  session  devoted  to  the  Commission  on  Aerial  Phototopography,  General 
S  1*.  Boskovic  (Belgrade)  gave  a  critical  estimate  of  the  methods  and  potentialities 
of  surveying  from  the  air,  and  reports  were  also  read  on  phototopographic  work  in 
France,  Belgium  and  the  Belgian  Congo,  Greece,  and  the  southwestern  United 
States  Other  "questions”  dealt  with  were  the  representation  of  terrain  on  maps  and 
cartographic  projections  and  their  application  to  geographic  maps. 

f-artographical  problems  were  discussed  not  only  in  the  section  on  cartography 
but  in  each  of  the  five  other  sections.  Among  the  most  distinctive  and  valuable 
features  of  the  entire  Congress  were  the  exhibitions  of  maps,  concerning  which  further 
details  will  l)e  given  below. 
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PREHISTORICAL  AND  HISTORICAL  GEOGRAPHY;  ThE  HisTORV 
OF  Geography  (Section  IV) 

In  this  section,  presided  over  by  Roberto  Almagi^  (Rome),  34  papers  were  pre- 
sented.  The  "question"  dealing  with  rare  and  unpublished  cartographical  docu 
ments  afforded  scope  for  a  wide  range  of  papers,  some  twenty  in  number.  Ancient, 
medieval,  and  modern  cartographical  works  were  all  discussed  in  scholarly  papers. 
Albert  Herrmann  of  Berlin  reported  on  a  new  historical  atlas  of  China  and  Central 
Asia  that  will  soon  appear  under  his  editorship;  D.  B.  Durand  of  Harvard  Univerwty 
gave  an  account  of  striking  new'  discoveries  that  he  has  made  in  the  field  of  German 
cartography  of  the  fifteenth  century;  J.  K.  VVYight  of  the  American  Geographical 
Society  interpreted  geographical  sectionalism  in  American  history  as  illustrated  by 
political  maps  in  Dr.  C.  O.  Paullin's  "Atlas  of  the  Historical  Geography  of  the 
United  States." 

Boleslaw  Olszewicz  of  Warsaw  brought  before  the  section  a  proposal  for  the 
establishment  of  an  international  society  to  be  devoted  to  studies  of  the  history  of 
geography,  and  steps  are  now  being  taken  for  the  organization  of  such  a  society. 

Most  of  the  papters  on  the  reconstruction  of  geographical  conditions  in  prehistoric 
times  and  changes  in  the  geographical  landscape  in  historical  times  were  contributed 
by  Polish  geographers.  Mention  may  also  be  made  of  Otto  Schluter's  (Halle) 
scholarly  discussion  of  prehistoric  and  early  historical  areas  of  settlement  in  Central 
Europe.  Vaino  Tanner’s  (Helsingfors)  attempt  to  reconstruct  the  geographical  con¬ 
ditions  of  prehistoric  habitations  in  Fenno-Scandia,  and  a  paper  by  S.  A.  S  Huzayyin 
of  Cairo  on  historical  changes  in  climate  and  landscape  in  southern  Arabia. 

Methods  of  Teaching  Geography  (Section  VI) 

Sixteen  papers  were  read  in  this  section,  which  was  presided  over  by  P.  Michotte 
(Louvain).  The  "questions”  dealt  with  methods  of  instruction  in  regional  geogra¬ 
phy;  geographical  workrooms,  exercises,  and  excursions  in  school  practice;  and  the 
application  of  the  comparative  method  in  the  teaching  of  geography. 

The  Geographical  Landscape  (Section  V) 

The  section  on  the  geographical  landscape  was  presided  over  by  Ludwig  Mecking 
(Munster).  Of  the  ten  papers  delivered  in  this  section  four  dealt  with  the  transforma¬ 
tion  of  the  landscape.  Roberto  Almagiii  reported  on  transformations  in  the  geo¬ 
graphical  landscape  in  the  Pontine  region  of  Italy,  and  Hermann  Lautensach  of 
Giessen  compared  the  primitive  landscay)e  {Vrlandschaft)  of  Portugal  with  that  of 
Korea.  The  concept  of  the  geographical  region  and  bases  for  the  delimitation  of 
regions  were  also  considered  in  six  papers. 

Special  Papers 

In  addition  to  the  papers  read  at  the  regular  section  meetings  a  series  of  special  | 
lectures  was  given  as  follows:  H.  St.  J.  L.  W’interbotham,  Population  Maps;  0.  J.  j 
Schmidt  (read  by  Professor  Schokalsky),  New  Researches  in  the  Arctic  Regions; 

L.  J.  Burpee,  Animated  Map  of  Canada  (illustrated  with  film);  H.  J.  Fleure.  The  f 
Center  of  Dispersion  of  the  Human  Race;  H.  L.  Shuttleworth,  People  of  the  Western  | 
Himalaya;  Louise  A.  Boyd.  Report  on  Two  Expeditions  to  the  Franz  Josef  and  King  j 
Oscar  Fiord  Region  of  Eiast  Greenland  (1931  and  1933).  An  unscheduled  film  of  the  s 
Chdyuskin  rescue  off  the  Arctic  coast  of  eastern  Siberia  was  shown  under  the  kind 
auspices  of  Dr.  N.  N.  Baransky  and  Professor  Schokalsky.  An  ad  hoc  meeting  of  | 
official  representatives  heard  a  historical  account,  given  by  Brigadier  W'interbotban  | 
of  the  British  Ordnance  Survey,  of  the  development  of  the  millionth-map  idea  and  | 
of  progress  on  the  map  and  the  uses  that  it  is  already  serv'ing.  • 
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A  special  feature  of  one  of  the  regular  morning  sessions  was  a  series  of  papers  on 
Poland.  The  junction  of  three  unlike  territories,  accustomed  for  more  than  a  century 
to  unlike  administrations,  created  a  series  of  cultural  and  economic  problems  with 
which  both  science  and  government  are  struggling  unceasingly.  The  fact  is  deeply 
impressed  upon  the  mind  by  the  contents  of  the  papers  read  at  the  Congress  by  Polish 
geographers.  The  Polish  landscape  and  people  still  plainly  show  the  effects  of  this 
long  division.  In  Europe,  to  look  at  the  present  understandingly  is  to  look  back 
through  the  centuries  as  well  as  around  at  the  life  of  today.  The  long  and  colorful 
history  of  Poland  is  reflected  in  the  present  to  an  extent  that  is  astonishing  when  we 
remember  that  till  1905  Polish  was  a  forbidden  language  in  the  schools  of  Congress 
Poland,  the  formerly  Russian  portion  of  the  Polish  domain. 

The  Exhibitions 

Six  special  exhibitions  were  organized  by  the  Executive  Committee  of  the  Con¬ 
gress:  (i)  International  Exhibition  of  Official  Cartography;  (2)  Exhibition  of  Con¬ 
temporary  Polish  Cartography;  (3)  Exhibition  of  the  Work  of  the  Geogp’aphical 
Service  of  the  Polish  Army;  (4)  Exhibition  of  Early  Maps  (for  the  most  part  of 
Poland  and  adjacent  regions)  at  the  National  Library;  (5)  Exhibition  of  Nineteenth 
Century  Paintings  Illustrating  Polish  Landscapes  and  Peoples;  and  (6)  Ethnographi¬ 
cal  Exhibition.  The  first  three  were  held  in  one  of  the  buildings  of  the  Polytechnic 
School  and  constituted  the  most  comprehensive  display  of  modern  maps  ever  brought 
together. 

In  the  International  Exhibition  of  Official  Cartography,  which  was  organized 
under  the  inspiration  of  Professor  Romer  and  was  the  first  undertaking  of  its  kind 
and  magnitude,  the  categories  selected  as  a  basis  of  organization  were:  (l)  the 
present  state  of  the  official  cartography  of  the  several  nations;  (2)  the  historical 
evolution  of  the  most  important  topographic  map  of  each  country;  and  (3)  the 
morphological  and  demographic  landscapes  of  the  different  countries  as  revealed  on 
current  topographical  maps.  Most  of  the  maps  were  accompanied  by  explanatory 
labels,  often  written  with  skill  and  scholarship,  and  a  printed  catalogue  of  the 
exhibition  was  distributed  to  all  members  of  the  Congress.  The  exhibition  provided 
those  in  attendance  at  the  Congress  the  unique  opportunity  of  seeing  the  results  of 
the  latest  and  best  work  that  is  being  done  in  official  cartography  in  nearly  every 
civilized  country.  The  catalogue,  although  unavoidably  issued  in  haste  and  not 
wholly  complete,  will  be  useful  to  institutions  or  individuals  interested  in  the  col¬ 
lection  of  maps. 

Professor  Romer,  in  a  post-Congress  memorandum,  expresses  the  wish  that  such 
a  collection  may  be  assembled  long  enough  before  the  next  Congress  to  permit  a 
detailed  analysis  to  be  made  of  the  “  lessons”  it  furnishes.  In  illustration  he  remarks 
on  fhe  conclusions  to  be  drawn  from  an  analysis  of  the  methods  of  representing  relief 
on  the  maps  shown  at  Warsaw,  of  which  70  per  cent  employ  contours  and  hypsometric 
lints.  1  le  enumerates  30  participants  in  the  Warsaw  exhibition — more  than  40  if  the 
material  of  the  British  Geographical  Service  General  Staff  and  the  Millionth  Map  is 
included.  The  number  of  maps  totaled  1664 — more  than  2000  if  the  sheets  of  the 
Millionth  Map  are  included— exclusive  of  300  maps  not  conforming  to  the  exhibition 
rules. 

Excursions 

The  excursions  held  in  connection  with  an  international  congress  of  geography 
sene  two  purposes  of  about  equal  importance.  They  enable  the  members  of  the 
congress  to  learn  something  of  the  country  in  which  it  is  held,  and  they  provide 
opportunities,  lacking  in  the  hurried  atmosphere  of  the  congress,  for  establishing 
intimate  acquaintanceships. 

The  excursions  in  Poland  were  skillfully  planned  and  efficiently  conducted  by 
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geographers  who  have  devoted  many  years  to  held  work  in  the  regions  traversed 
Large-scale  topographical,  geological,  and  other  maps  were  furnished  the  members 
and  special  guidebooks,  constituting  a  series  of  concise  monographs  on  the  most 
interesting  parts  of  Poland,  were  prepared  for  the  scientihc  excursions. 

A  wide  choice  of  regions  of  different  character  was  offered.  Each  of  the  seven 
longer  excursions  lasted  about  a  week.  Nearly  all  the  many  forms  of  conveyana 
used  in  Poland  were  employed,  from  railway  trains,  autobusses,  automobiles,  and 
river  steamers  to  canoes,  carriages,  rustic  wagons,  and  horses. 

Three  long  excursions  were  made  before  the  Congress.  A  party  under  the 
leadership  of  Stanislaw  Pawlowski  of  Poznan  and  Stanidaw  Lencewicz  of  Warsaw 
visited  the  great  plains  and  marshlands  of  Polesia  and  the  forest  of  Bialowieia 
Special  studies  were  made  of  the  origin  of  bogs,  the  tectonics  and  geological  structure 
of  the  terrain,  and  the  influence  of  Quaternary  glaciation  upon  the  forms  of  the 
surface  as  well  as  of  human  settlements  and  life.  A.  Zierhoffer  and  J.  Czyzewski 
of  Lw6w  conducted  an  excursion  in  which  the  regional  geography  of  the  Podoliao 
plateau  and  eastern  Carpathians  was  interpreted.  Krakow  and  vicinity,  the  Dunajec 
N’alley,  and  the  High  Tatra  mountains  were  visited  by  a  group  under  the  guidance  of 
J.  Smolenski  of  Krakow.  The  connection  between  the  northern  glaciation  and  the 
local  glaciation  of  the  Tatra  as  well  as  between  types  of  settlement  was  made  clear. 

After  the  Congress  M.  Limanowski  of  VVilno  conducted  a  group  to  Grodno. 
W’ilno,  Troki,  and  the  lake  district  of  Braslaw.  Both  physical  and  human  geography 
was  under  consideration.  Pomerelia  and  the  Baltic  coast,  where  glacial  features, 
types  of  settlement,  and  problems  of  the  new  port  of  Gdynia  were  examined,  were 
visited  by  a  party  led  by  Professor  Pawlowski.  J.  Loth  of  the  High  School  of  Com¬ 
merce  in  Warsaw  conducted  an  excursion,  in  which  attention  was  devoted  chiefly 
to  problems  of  human  geography,  through  the  valley  of  the  Vistula  below  Warsaw 
and  to  the  industrial  center  of  Lodz. 

An  investigation  of  the  physical  geography  of  the  Holy  Cross  Highlands  and 
neighboring  regions  under  the  vigorous  leadership  of  Professor  Lencewicz  formed 
Part  I  of  another  excursion.  Part  II,  to  the  industrial  region  of  Polish  Silesia,  { 
Cieszyn  (Teschen).  and  the  western  Beskid  Mountains,  was  conducted  by  the  assist-  | 
ant  leader.  W.  Ormicki  of  Krak6w,  in  the  absence  through  illness  of  Professor  j 
Smolenski.  About  equal  emphasis  w'as  laid  on  geomorphological,  phytogeographic.  I 
and  anthropogeographical  questions.  | 

In  addition  to  these  longer  expeditions  several  one-day  scientific  excursions  were  I 
held  in  the  vicinity  of  Warsaw,  and  touristic  groups  were  conducted  about  the  city.  ) 

1 

Plans  for  the  Next  Congress  | 

\t  the  closing  session  of  the  .■\ssembly  of  the  Union  Sir  Charles  Close  was  elected  | 
President,  and  in  conformity  with  precedent  Isaiah  Bowman,  the  retiring  President.  | 
was  elected  First  Vice-President,  and  five  additional  Vice-Presidents  were  elected:  | 
Eugene  Romer,  H.  St.  J.  L.  Winterbotham,  Ludwig  Mecking,  Giotto  Dainelli.  and 
W.  E.  Boerman.  Professor  de  Martonne  was  reelected  Secretary-General,  the 
Congress  expressing  deep  appreciation  for  his  unsparing  efforts  toward  the  general 
good  of  the  profession,  especially  during  the  past  six  years  as  Secretary-General  of 
the  Union.  J 

The  next  International  Geographical  Congress  w’ill  be  held  in  1938  after  a  four-  j 
year  interv'al  rather  than  three  as  heretofore.  The  official  invitation  of  the  Kingdom  I 
of  the  Netherlands  to  meet  at  Amsterdam,  conveyed  by  E.  J.  Voflte,  Secretary-Gen-  j 
eral  of  the  Royal  Netherlands  Geographical  Society,  was  unanimously  accepted  and  - 
acclaimed.  I 
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The  November  Meeting.  The  regular  monthly  meeting  of  the  American  Geo¬ 
graphical  Society  was  held  on  November  22,  1934.  at  the  Engineering  Societies’ 
Building.  29  West  39th  Street,  Mr.  Oliver  B.  James  in  the  chair.  Mr.  Robert  Edison 
Fulton.  Jr.,  delivered  an  illustrated  lecture  entitled  “South  of  the  Hindu  Kush.” 
In  1932  and  1933  Mr.  Fulton  made  a  40,000-mile  trip  around  the  world,  ^5,000  miles 
of  which  was  by  motorcycle.  His  lecture  dealt  mainly  with  his  experiences  in  India 
and  Afghanistan. 

At  the  meeting  there  were  presented  with  the  approval  of  the  Council  the  names 
of  162  candidates  who  were  duly  elected  Fellows  of  the  Society. 

The  Fiord  Region  of  East  Greenland.  In  January,  1935,  the  Society  will  publish 
a  volume  by  Louise  A.  Boyd  and  others  entitled  "The  Fiord  Region  of  Eiast  Green¬ 
land”  {Amer.  Geogr.  Soc.  Special  Publ.  No.  18).  The  work  of  Miss  Boyd’s  two  East 
(ireenland  expeditions  in  1931  and  1933  has  been  briefly  described  by  her  in  articles 
in  the  Geographical  Review  (Vol.  22.  1932.  pp.  529-561;  V’ol.  24.  1934.  pp.  465-477). 
The  present  volume  deals  primarily  and  in  much  greater  detail  with  the  expedition 
of  1933.  The  most  notable  feature  is  a  collection  of  more  than  350  photographs  taken 
for  the  most  part  by  Miss  Boyd  herself  and  constituting  a  unique  pictorial  record  of 
.\rctic  fiord  topography,  glaciers,  icebergs,  and  vegetation,  as  well  as  of  scenery 
of  exceptional  grandeur.  Miss  Boyd  contributes  a  narrative  of  the  expedition. 
In  a  chapter  on  physiography  Professor  J  Harlen  Bretz  discusses  the  work  of  former 
gLiciers  and  inland  ice,  the  characteristics  of  existing  glaciers  and  icebergs,  and 
evidences  of  changes  in  level  as  recorded  in  raised  shore  lines.  The  origin  of  the 
fiords  he  ascribes  to  glacial  scour  along  preglacial  valleys.  Many  of  the  features 
of  the  region,  such  as  glacially  eroded  cross  valleys  through  mountain  ridges,  he 
l)elieves  can  be  attributed  only  to  the  work  of  a  much  expanded  inland  ice  sheet. 
The  botanical  collections  made  in  1931  and  1933  are  listed  and  commented  on  by 
Dr.  William  B.  Drew. 

•An  important  part  of  the  work  of  the  expedition  of  1933  was  the  making  of  a  photo- 
grammetric  survey  of  the  hitherto  unexplored  Gregory  V’alley  in  Fraenkel  Land. 
The  results  are  shown  on  a  map  of  the  valley  ( i  :  50,000).  Detailed  photogram- 
metric  studies  of  three  glaciers,  published  on  the  large  scale  of  i  :  5000,  with  contour 
intervals  of  2  meters,  present  an  exceptionally  graphic  conception  of  the  character 
of  the  ice  and  moraine  surfaces.  O.  M.  Miller  of  the  American  Geographical  Society 
gives  an  account  of  the  surveying  operations  and  a  critique  of  the  methods  employed 
in  the  field  and  in  plotting  the  maps.  In  addition  to  these  contributions  by  members 
of  the  iwrty,  the  volume  contains  a  discussion  by  C.  B.  Hitchcock  of  the  records  of 
echo  soundings  taken  in  the  fiords  and  during  the  journeys  across  the  .Atlantic  to 
and  from  Norway.  The  soundings  in  the  fiords  are  shown  in  a  series  of  profiles, 
and  the  oceanic  soundings  have  been  incorporated  in  a  new  bathymetric  map  of  the 
ocean  between  Cireenland  and  Norway  (l  :  6,000,000)  in  the  compilation  of  which 
all  available  sources  were  utilized.  The  volume  also  includes  a  historical  outline 
of  earlier  explorations  in  the  region,  by  Dr.  John  K.  Wright  of  the  American  Geo¬ 
graphical  .Society.  An  accompanying  map  case  contains  colored  maps,  photographic 
panoramas,  and  echo-sounding  data. 

Distribution  of  Title  Page,  Contents,  and  Index  of  Volume  24  of  the  Geographical 
Review.  The  title  page,  table  of  contents,  and  index  for  Volume  24  of  the  Geo- 
Vaphical  Review  ( 1934).  which  is  issued  separately,  will  shortly  be  ready  for  distribu¬ 
tion.  Copies  are  sent  to  all  institutions  exchanging  publications  with  the  Society 
and  to  individuals  who  request  that  their  names  be  put  on  a  list  for  this  purpose. 

149 


GEOGRAPHICAL  RECORD 


NORTH  AMERICA 

Sixth  Report  of  the  United  States  Geographic  Board,  1890  to  1932.  The  outstand¬ 
ing  characteristic  of  the  Sixth  Report  of  the  United  States  Geographic  Board.  189(1 
to  1932  (Washington,  1933  li.e.  1934]).  which  in  effect  is  a  handbook  of  geographic 
names,  is  its  scholarly  quality.  In  none  of  the  previous  reports  of  the  Board  has 
there  been  evidence  to  compare  with  that  in  the  present  volume  of  thorough  con¬ 
sideration  given  to  the  underlying  historical,  ethnographic,  linguistic,  and  other 
factors  involved— a  consideration  on  which  alone  judicious  decisions  on  the  proper 
form  of  names  can  be  based.  After  the  auspicious  start  of  the  Board  in  the  i89o'8 
(at  that  time  the  United  States  Board  on  (ieographic  Names;  see  account  of  earlv 
activities  in  Bull.  Amer.  Geogr.  Soc.,  V'ol.  30,  1898,  pp.  136-157),  when  it  comniande<i 
the  specialized  knowledge  and  catholicity  of  view  of  such  men  as  Thomas  C.  Menden 
hall.  Marcus  Baker,  and  Henry  Gannett,  it  is  not  unfair  to  say  that  an  uninspired 
period  followed  in  which  clerical  routine  tended  to  usurp  the  function  of  critical 
judgment,  a  condition  making  itself  evident  in  frequent  reversals  and  re-reversals 
of  decisions.  To  the  entrance  into  the  membership  of  the  Board  about  ten  years  ago 
of  a  number  of  new  representatives  of  government  departments  and  bureaus  who 
were  professional  geographers  must  be  attributed  some  of  the  credit  for  the  new 
approach  to  the  problems  that  is  evident  throughout  this  volume. 

Preceding  the  list  of  names,  which  occupies  the  bulk  of  the  volume,  there  are  75 
pages  of  text  constituting,  as  it  were,  an  exposition  of  the  principles  involved:  the 
different  types  of  names  and  their  significance,  as  selection  among  existing  names 
and  bestowal  of  new  names,  pronunciation,  and  trends  in  spelling.  There  follows 
a  section  on  .\merican  place  names,  their  general  characteristics,  names  of  Indian 
origin,  and  names  in  the  outlying  territories  and  possessions  of  the  United  States.  \ 
final  section  and  parts  of  the  section  on  American  names  and  of  an  additional  section 
on  foreign  names  (reprinted  from  the  separate  report  reviewed  in  Geogr.  Rev.,  Vol.  23. 
1933,  pp.  147-149)  describe  the  history  and  policy  of  the  Board  and  the  criteria  and 
standards  adopted  in  rendering  decisions.  As  regards  domestic  names,  the  Board 
cooperates  with  state  boards  of  geographic  names,  of  which  some  thirty  are  already 
in  existence,  and  encourages  them  to  prepare  state  gazetteers  as  contributions  to  a 
national  gazetteer.  Rhode  Island  is  the  first  state  to  complete  its  gazetteer.  In 
certain  matters  of  general  principle  and  policy  the  Board  has  had  access  in  recent 
>  ears  to  the  views  of  an  advisory  committee  composed  of  eight  memliers  outside  the 
government  representing  the  fields  of  geography,  ethnography,  history,  and  philology 
and  lexicography. 

Of  the  25.000  names  that  the  list  itself  (pp.  77-834)  contains,  some  i6,(XX)  relate 
to  the  continental  United  States,  2000  to  .Maska,  3000  to  the  Philippines.  900  to 
Hawaii,  300  to  Puerto  Rico  and  the  Virgin  Islands  of  the  I’nited  States  (which 
official  designation,  incidentally,  the  list  fails  specifically  to  include),  and  2500  to 
foreign  countries.  Separate  lists  of  some  of  these  groups  of  names  have  been  pub¬ 
lished  on  a  number  of  occasions  in  the  past:  the  Philippine  list  in  1901  by  the  Board, 
the  Alaska  list  (by  Marcus  Baker)  in  three  editions,  by  the  U.  S.  GeoltJgical  Surs’cy 
(21st  Ann.  Kept.,  Part  2,  1900,  pp.  487-509;  Bull.  187.  1902.  6300  entries;  Bull.  290- 
1906,  revised  by  James  McCormick,  9300  entries),  and  the  foreign  list  in  1932  by  the 
Board.  In  improvement  over  the  practice  in  previous  regular  reports  of  the  Board 
all  the  names  are  printed  together  in  one  alphabetical  list  in  the  present  report.  In 
this  form  the  volume  is  an  invaluable  reference  book,  and,  although  the  decisions 
are  officially  binding  only  on  the  departments  of  the  federal  government,  the  scholarly 
and  practical  quality  of  the  present  report  will  gain  for  it  wide  adherence. 

That  this  milestone  has  been  reached  is  especially  fortunate  in  view  of  the  fact 
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that  the  Hoard  was  abolished  by  Executive  Order  on  April  17.  1934.  and  its  functions 
transferred  to  the  Department  of  the  Interior.  There  a  Division  of  Geographic 
Names  has  been  created,  within  which  an  Advisory  Committee  on  Geographic  Names 
has  I>een  appointed.  The  Committee  consists,  as  the  Board  did.  of  representatives 
from  the  government  bureaus  concerned  w'ith  map  production  and  map  use.  aug¬ 
mented  by  representatives  of  the  four  geographical  societies  located  in  New  York, 
Philadelphia.  Washington,  and  Chicago.  An  executive  committee  of  three,  consisting 
of  meml)er8  from  the  Geological  Survey  (of  the  Department  of  the  Interior),  the 
War  Department,  and  the  Library  of  Congress,  will  conduct  the  affairs  of  the  Com¬ 
mittee.  The  present  report  may  well  serve  them  as  a  model. 

Canada  and  its  Ecumene.  In  “The  Problem  of  the  Ecumene:  The  Case  of  Cana¬ 
da"  (Gfografiska  Annaler,  Vol.  16.  1934.  pp.  146-158)  Professor  Mark  Jefferson 
treats  of  two  concepts  of  fundamental  importance  in  political  geography— ecumene 
and  nation.  The  ecumene  (from  the  Greek  “inhabited”)  is  “the  utilized  land  of  a 
country."  The  statistics  credit  Canada  with  a  population  of  ten  and  a  half  million 
on  three  and  a  half  million  square  miles  of  territory,  a  density  of  about  three  to  the 
s<puare  mile.  “Throw  out  two  million  miles  of  Arctic  and  Archaean  and  we  have  7 
to  the  mile,  but  we  are  still  including  immense  areas  of  waste  lands."  If  the  utilized 
Und  is  estimated  at  375.000  square  miles  “at  the  very  most.”  Canada  has  32  to  the 
s<iuare  mile,  “a  reasonable  number  for  a  new  world  country.”  The  “real  Canada” 
"is  a  fringe  of  population  along  the  northern  border  of  the  United  States.  ”  For  the 
comfort  of  the  Canadians  Professor  Jefferson  adds  that  they  are  not  “merely”  a 
fringe.  “On  the  north  of  the  line  the  people  are  somewhat  different  from  us  in  a 
number  of  ways.  Murders  and  hold-ups  are  less  frequent  o^'er  the'-e,  trials  less  remote 
from  considerations  of  justice  and  bank  failures  less  traditional.” 

Professor  Jefferson's  second  concept  is  that  of  a  country  as  “a  nation  on  an  ecu¬ 
mene."  “.A  country  is  not  the  same  thing  as  its  territory.  Unused  lands  are  ad¬ 
mittedly  Territory,  written  with  a  capital  T.”  Where  large  areas  of  unused  lands 
exist  the  relations  between  ecumene  and  Territory  may  assume  great  political  impor¬ 
tance.  The  disposition  of  her  unused  land  in  the  Laureiitian  Shield  has  profoundly 
influenced  Canada's  development.  Most  notably  it  has  contributed  to  maintenance 
of  two  nations  on  the  Canadian  ecumene.  French  Canadian  and  English  Canadian  — 
a  peculiar  source  of  weakness  of  the  country. 

The  Center  of  Population  of  Canada.  The  fringe  form ‘of  Canada's  population 
distribution  (see  above)  is  reflected  in  the  position  of  the  country's  center  of  popula¬ 
tion.  .According  to  the  1931  census  this  now  lies  a  few  miles  from  the  shores  of  Lake 
Superior  and  35  miles  north  of  Sault  Ste.  Marie.  It  is  about  685  miles  east  and 
820  miles  south  of  the  geographical  center  excluding  the  district  of  Franklin  (H.  E.  M. 
Kensit:  The  Centre  of  Population  Moves  West,  Canadian  Geogr.  Journ.,  Vol.  9, 
•934.  pp.  262-269).  Comparison  with  the  position  and  movement  of  the  center  of 
population  of  the  United  States  is  interesting.  The  latter  is  about  650  miles  from 
the  geographical  center  but  lies  almost  due  east,  still  hugging  the  thirty-ninth 
parallel  as  it  has  done  since  1790.  Such  is  the  course  of  the  boundary  that  the 
Canadian  center  inevitably  shows  a  slight  northing.  Its  greatest  movement  was 
Itetween  1901  and  1911,  when  it  moved  westward  197  miles,  and  between  1911  and 
1921.  when  it  moved  westward  71  miles.  The  contribution  of  the  western  provinces 
to  the  Canadian  population,  11.8  per  cent  in  1901,  rose  to  24.1  per  cent  in  1911, 
284  in  1921.  and  29.5  in  1931.  Mr.  Kensit,  who  maps  the  centers  of  manufacturing 
also,  remarks  that  “it  is  conceivable,  even  probable,  that  in  time  the  population 
and  industry  of  the  West  may  equal  that  of  the  Elast.  In  1931  British  Columbia  had 
46  per  cent  more  capital  invested  in  manufactures  and  35  per  cent  more  value  of 
product  than  the  three  Maritime  provinces  put  together,  and  the  Port  of  Vancouver 
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served  about  35  per  cent  more  shipping  than  the  Port  of  Montreal;  furthermore 
during  the  past  decade  the  City  of  Vancouver  showed  much  more  rapid  growth  than 
did  Montreal." 

Recent  Dust  Storms  in  the  United  States.  Associated  with  the  drought  it  an 
"epidemic”  of  dust  storms  from  the  western  plains.  The  storm  of  November,  1933. 
has  been  described  by  Charles  H.  Pierce  in  the  Bulletin  of  the  American  Meteorological 
Society  (Vol.  15. 1934.  pp.  31-35).  Beginning  on  the  morning  of  November  12  in  the 
Dakotas  and  Nebraska,  the  storm  traveled  eastward  1300  miles  to  northern  Nev 
York  at  an  average  rate  of  43  miles  an  hour.  The  extent  of  the  storm,  estimated  to 
cover  some  575.000  square  miles,  is  mapped.  Subsequent  reports  indicate  a  itill 
greater  spread  to  the  southeast.  Wind  velocities  and  visibility  also  are  given  on 
Mr.  Pierce’s  map.  and  they  are  tabulated  in  M.  R.  Hovde’s  account  in  the  Monthly 
Weather  Review  for  January.  1934  (pp.  12-13).  Hovde  points  out  contributing  condi¬ 
tions  in  South  Dakota.  In  the  preceding  five  months  less  than  8  inches  of  rain  fell, a 
negative  departure  of  more  than  4  inches  from  the  average.  The  hottest  June  on 
record  and  an  abnormally  hot  July  and  September  contributed  to  the  drought  condi¬ 
tions.  Summing  up  the  effect  of  the  storm  Hovde  says:  "  For  South  Dakota  the  loss 
is  estimated  to  be  several  millions  of  dollars,  for  one  must  take  into  account  the  struc¬ 
tural  damage  to  buildings,  leveling  of  fences,  the  scattering  of  hay  and  fodder  stacks 
the  damage  to  highways,  soil  erosion,  and  injury  to  winter  crops.”  Some  figures 
on  the  depth  of  the  storm  are  given  by  Eric  R.  Miller  in  an  article  following  that  by 
Mr.  Hovde  (pp.  14-15).  At  Omaha  an  airplane  pilot  reached  the  top  of  the  blowing 
dust  only  at  9000  feet,  though  the  margins  of  the  cloud  were  markedly  thinner. 

As  one  observer  puts  it.  "dust  earmarks  the  air  so  that  it  can  readily  be  followed." 
.Analyses  of  dust  of  the  Noyember  storm  that  fell  in  Buffalo  {Monthly  Weather  Ret.. 
Vol.  62.  1934.  p.  15).  Birmingham.  Ala.  {Bull.  Amer.  Meteorol.  Soc.,  Vol.  15.  1934 
pp.  194-196).  and  Philadelphia  {Science,  \’ol.  79  (N.S.).  1934.  p.  320)  all  point  to  an 
origin  in  the  western  plains.  In  northern  New  England  a  dust  storm,  accompanied 
by  rain  and  hail,  occurred  on  December  15  and  16.  1933.  Analysis  of  the  dust  in  this 
case  also  points  to  "origin  in  the  semiarid  west  ”  {Amer.  Journ.  of  Sci.,  Ser.  5,  Vol.  28, 
1934.  pp.  288-297). 

.Another  dust  storm  of  great  areal  extent  (xrcurred  in  mid-April,  1934.  The  storm 
appears  to  have  reached  its  greatest  development  over  Sioux  City,  Iowa,  but  notably 
reduced  air  visibilities  due  to  dust  from  the  storm  are  reported  from  Louisiana  and 
Georgia  (R.  J.  Russell  and  R,  D.  Russell:  Dust  Storm  of  April  12,1934,  Baton  Rouge. 
La.,  Monthly  Weather  Rev..  V^ol.  62.  1934.  pp.  162-163). 

J.  E.  Weaver  and  Evan  L.  Flory  in  commenting  on  the  growing  menace  of  dust 
storms  in  the  midcontinental  grasslands  (Stability  of  Climax  Prairie  and  Some  En¬ 
vironmental  Changes  Resulting  from  Breaking.  Ecology,  Vol.  15.  1934.  pp-  333"347) 
cite  an  instance  in  which  "during  a  single  windstorm  on  April  30, 1933.  approximately 
35  tons  of  soil  were  deposited  per  square  mile  over  eastern  Nebraska.  This  red  soil 
was  transported  from  several  hundred  miles  southw’ard.” 

The  Proposed  Shelter  Belt.  Elements  of  the  shelter-belt  problem  are  considered 
by  Ellsworth  Huntington  in  "Marginal  Land  and  the  Shelter  Belt”  {Journ.  oj 
Forestry.  V’ol.  32,  1934.  pp.  804-812).  How'  feasible  is  the  introduction  into  the 
grassy  plains  of  a  belt  of  too  strips  of  woodland  some  120  feet  wide,  a  mile  apart, 
and  itxx)  miles  or  more  long,  running  north  to  south  from  North  Dakota  to  the 
Panhandle  of  Texas’  What  would  the  belt  accomplish?  Would  it  be  economically 
worth  while?  On  the  economic  benefits — and  he  makes  it  clear  that  this  embraces 
the  other  elements  -Professor  Huntington  concludes  that  we  do  not  know  enough  to 
"justify  the  adoption  of  any  pronounced  opinion  either  for  or  against  the  Shelter 
Belt.” 
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The  complexity  of  the  meteorological  problem  involved  may  be  illustrated  by  the 
following  quotation  from  a  communication  received  from  Professor  S.  S.  V’isher. 

“The  rains  of  the  grassy-plains  region  of  the  United  States  are  predominantly 
convectional  showers  associated  with  passing  cyclonic  lows  during  the  warmer 
months.  The  proposed  wooded  belt  would,  by  increasing  friction,  slightly  retard 
the  eastward  movement  of  the  lows.  But  this  retardation  would  presumably  be  too 
slight  to  iiroduce  any  significant  increase  in  rainfall  from  this  cause.  The  reduction 
in  air  movement  between  the  bands  of  trees  would,  under  favorable  conditions,  lead 
to  local  movements  of  air — dust  whirlwinds,  for  example.  Under  rare  circumstances 
locally  induced  currents  might  lead  to  convectional  overturning  intense  enough 
to  yield  rainfall. 

“The  effect  of  the  belt  of  trees  in  causing  the  air  to  rise,  thus  inducing  convec¬ 
tional  overturning  favorable  to  rainfall,  is  greatly  lessened  by  the  fact  that  the 
rain-bearing  winds  of  this  region  are  from  the  southeast,  not  over  the  treeless  plains 
to  the  west.  As  the  proposed  shelter  belt  is  just  west  of  a  zone  with  many  farmstead 
windbreaks,  such  southeast  winds  blow  over  wide  areas  having  many  groves  of  trees 
far  taller  than  those  of  the  proposed  belt  and  hence  likelier  to  cause  the  air  to  rise. 
The  barrier  effect  of  the  proposed  belt  of  trees  on  westerly  winds  is  of  negligible 
importance  as  far  as  rainfall  is  concerned,  because  westerly  winds  in  this  region 
are  too  dry  to  yield  much,  if  any.  rainfall. 

“The  evaporation  from  the  leaves  of  the  trees  would  increase  the  atmospheric 
moisture,  but  this  increase  would  occur  chiefly  when  dry  westerly  winds  prevail, 
when  conditions  are  highly  unfavorable  for  rainfall.  Moreover,  the  drought-resisting 
trees  to  be  planted  in  the  proposed  woodland  belt  would  yield  much  less  atmospheric 
moisture  than,  for  example,  growing  grains. 

“The  belt  of  woodland  would,  on  the  average,  cause  slightly  lower  spring  and 
early-summer  temperatures,  by  delaying  the  melting  of  snow  and  the  drying  of  the 
soil  by  shading  a  part  of  the  ground,  and  also  by  decreasing  the  ingress  of  warmth 
brought  by  warm  southerly  winds.  This  slightly  lower  temperature  would  interfere 
with  the  development  of  the  lower-than-average  air  pressures  characteristic  of  conti¬ 
nental  interiors  in  summer.  Consequently  there  would  be  a  small  decrease  in  the 
inflow  of  moisture-laden  winds  from  the  Gulf  of  Mexico  and  therefore,  normally, 
of  precipitation. 

"Hence  the  total  effects  on  precipitation  are  by  no  means  clear.  The  belts  of 
trees  would  occasionally  cause  rainfall  that  might  not  otherwise  occur,  but,  on  the 
I  other  hand,  the  somewhat  lower  average  temperatures  that  they  would  cause  in 
spring  and  early  summer  would  tend  to  decrease  the  rainfall  during  these  important 
seasons.  But  as  most  of  the  rainfall  is  due  to  conditions  that  such  belts  of  small 
trees  could  not  significantly  modify,  the  effect  of  the  proposed  shelter  belt  on  rainfall 
would  apparently  be  slight,  perhaps  negligible. 

"The  evidence  that  there  are  cyclic  variations  of  rainfall  in  many  regions  has 
accumulated  until  it  is  now  widely  accepted  as  adequate  to  prove  the  existence  of 
cycles.  Many  efforts  have  been  made  to  discover  the  causes  of  these  cycles,  but 
without  much  success.  Some  of  the  variations  appear  related  to  the  sunspot  cycles, 
but  the  cause  of  most  variation  is  still  unknowm. 

"There  has  been  a  declining  average  rainfall  during  the  last  seventy-five  years  or 
more  in  an  extensive  area  centering  around  St.  Paul,  Minnesota.  During  this  period 
part  of  this  region  has  been  deforested,  while  in  a  zone  to  the  west,  southwest,  and 
s  south  of  the  deforested  area  hundreds  of  thousands  of  groves  have  been  planted  and 

i  throughout  the  drier  half  of  the  whole  area  hundreds  of  millions  of  acres  of  grassland 

t  have  been  put  under  cultivation. 

I  "These  three  significant  environmental  changes — deforestation  toward  the 
I  northe.ist,  planting  of  groves,  and  cultivation  of  former  grasslands — involve  vastly 
!  larger  acreages  than  the  proposed  narrow  bands  of  trees.  Moreover,  these  changes 
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are  of  a  sort  likelier  to  modify  the  climate.  Yet  the  decline  in  rainfall  is  by  no  means 
clearly  related  to  these  changes.  This  is  shown  in  various  ways.  For  example 
whereas  the  rainfall  has  been  declining  conspicuously  in  eastern  Minnesota  and 
adjacent  areas  that  have  been  deforested,  it  has  been  increasing  in  parts  of  the 
southeastern  section  of  the  country  where  deforestation  has  likewise  occuned 
Similarly,  a  decline  has  occurred  in  Iowa  and  eastern  Dakota  where  many  groves 
were  planted,  but  the  amount  of  the  decline  varies  with  the  distance  from  St.  Paul 
not  with  the  number  of  groves.” 

This  problem  of  climatic  change  is  amplified  by  Professor  Huntington.  ”  Tnfortu- 
nately.  we  know  nothing  about  the  future  course  of  the  cycles,  and  guesses  are  verv 
hazardous.  The  situation  is  rendered  still  more  confused  by  the  fact  that  the  curses 
here  given  indicate  that  even  in  neighboring  regions  the  cycles  are  moving  in  different 
directions.  On  the  whole,  the  northern  part  of  the  Shelter  Belt  appears  to  be  grow¬ 
ing  drier,  whereas  the  rainfall  of  western  Oklahoma  and  northern  Texas  appears  to 
be  increasing.  In  no  case  have  we  any  indication  that  the  most  extreme  conditions 
have  yet  been  reached.  At  Leavenworth,  where  the  oldest  record  for  this  regi<«i 
goes  back  to  1836.  the  highest  rainfall  ever  recorded  was  in  1858;  the  lowest  was  in 
1864  and  the  next  in  1843.”  Professor  Huntington  adds  some  graphs  showing  mov¬ 
ing  averages  of  rainfall  in  selected  localities  on  the  Great  Plains,  and  he  illustrates 
the  thesis  that  disasters  “may  overtake  a  marginal  region  through  failure  to  realise 
the  potency  of  climatic  cycles”  by  the  case  of  the  great  potato  famine  of  Ireland. 

“Pros  and  Cons  of  the  Shelterbelt”  (Amrr.  Forests,  Vol.  40,  1934,  pp.  528-5W 
and  545-546)  calls  attention  to  various  considerations  from  the  forester’s  point  of 
view.  For  instance,  we  learn  that  in  North  Dakota  “the  life  of  a  shelterbelt  or 
average  farm  grove  is  comparatively  short  because  of  lack  of  natural  reproduction 
such  as  takes  place  in  well  managed  tracts  of  native  timber.  .  .  .  Trees  can  bt 
grown  to  an  age  of  twenty  to  thirty  years  without  great  difficulty  in  most  situation; 
but  after  that,  their  greater  requirement  for  moisture  means  a  slowing  up  of  growth 
or  an  actual  decline  in  unfavorable  conditions  or  in  ver>'  dry  years.  Under  any  but 
the  most  favorable  conditions,  due  to  natural  soil  moisture,  the  groves  of  North 
Dakota  have  not  improved  after  forty  years  and  at  the  end  of  fifty  years,  most  of 
them  are  gone.  This  does  not  mean  that  we  should  not  plant  trees,  but  rather  that 
wc  must  keep  renewing  them  at  intervals.”  “  In  order  to  maintain  the  shelterbelt 
perpetually  on  an  effective  basis,  the  original  planting  would  have  to  be  duplicated 
each  twenty-five  years,  though,  of  course,  on  different  strips  of  land.  ...  It  will 
be  seen  then,  that  in  this  project  as  in  many  others,  it  is  not  only  the  original  cost, 
but  the  upkeep,  running  into  several  millions  of  dollars  each  year,  that  must  be 
considered.” 

Benefits  are  pronounced  but  severely  local:  there  are  an  increased  number  of 
snowdrifts,  protection  of  the  topsoil  against  wind,  protection  against  hot  winds. 
None  of  the  commentators  are  so  bold  as  to  say  that  tree  planting  on  the  scale  pro¬ 
posed  will  increase  the  rainfall,  but  some  of  the  comments  come  dangerously  dost 
to  implying  such  an  effect. 

Note  may  also  be  taken  of  a  21-page  annotated  bibliography  of  the  more  im¬ 
portant  references  on  shelter  belts  and  w’indbreak  planting  in  .America  ("Shelterbclts 
for  the  Prairies.”  U.  S.  Forest  Service.  July  27,  1934). 


I 


Rainfall  and  Soil  Moisture  in  an  Arid  Region.  What  exactly  is  the  effect  of  rainfall  i 
on  soil  moisture  in  an  arid  region?  Dr.  Forrest  Shreve  answers  with  an  isopleth 
diagram  of  soil  moisture  (Rainfall.  Runoff  and  Soil  Moisture  under  Desert  Condi-  ■ 
tions.  Annals  .455n.  of  Amer.  Geogrs.,  Vol.  24,  1934,  pp.  131-156).  The  diagram  , 
depicts  the  Desert  Laborator>’’s  record  taken  in  the  alluvial  clay  of  the  Santa  Cruz  1 
flood  plain  at  Tucson.  Arizona.  Readings  were  taken  at  eight  depths  from  the  . 
surface  to  180  centimeters  at  fortnightly  intervals  from  September,  1930.  to  I>ecem-  | 


GEOGRAPHICAL  RECORD 


155 


ber,  1933-  Rainfall  for  the  corresponding  period  is  also  indicated.  The  seasonal 
rhvthni  is  marked.  Although  the  torrential  thunderstorms  bring  a  heavier  summer 
rainfall  (50  per  cent  of  the  total)  than  the  winter  rains  (29.5  per  cent),  they  are  less 
etfective.  The  winter  rainy  season  is,  however,  poorly  defined  and  very  variable  (well 
illustrated  in  the  graph  of  incidence  of  rainless  periods  of  30  days  or  more,  page  139). 

Of  six  rainy  seasons  in  the  observation  jjeriod,  there  was  only  one  that  influenced  soil 
moisture  below  60  centimeters  (winter  of  1931-1932),  when  the  influence  extended 
to  150  centimeters.  The  effect  of  this  "profound  wetting”  was  paradoxically  to 
reduce  rather  than  to  increase  the  moisture  of  the  lower  levels.  There  is  evidence 
that  "the  moisture  of  the  lower  levels  is  more  securely  maintained  by  the  existence 
of  a  dryer  soil  above.”  If  a  better  capillary  system  is  established,  the  lower  levels 
lose  water  more  rapidly.  This  is  one  hint  of  the  wealth  of  suggestion  in  a  close 
study  of  the  march  of  soil  moisture. 

Completion  of  State  Minor  Civil  Division  Maps.  A  set  of  48  separate  state  maps 
showing  the  outlines  of  the  county  political  subdivisions  has  just  been  completed  by 
the  Bureau  of  the  Census.  These  maps  graphically  portray  the  units  for  which  census 
statistics  are  compiled  and  serve  as  a  key  for  the  interpretation  of  census  data.  The 
maps  show  the  1930  county  subdivisions — townships,  districts,  precincts,  etc. — as 
well  as  the  location  of  all  incorporated  places,  wdth  the  areas  of  the  larger  places. 

The  Cieological  Survey  state  mapts,  scale  i  :  500,000,  were  used  as  a  base  for  prac¬ 
tically  all  the  states,  and  upon  these  maps  the  boundaries  of  the  political  subdivisions 
were  superimposed.  These  county-subdivision  boundaries  were  taken  from  county 
and  city  maps  obtained  from  local  officials.  Many  of  the  areas  shown  are  of  neces¬ 
sity  only  approximate,  since  control  surveys  in  the  United  States  are  limited  and  the 
city  cadastral  maps  are  not  uniform  in  scale.  However,  all  possible  care  was  exer¬ 
cised  in  order  to  have  the  minor  civil  divisions  definitely  delimited,  and  before  the 
information  was  plotted  considerable  field  work  was  done,  for  both  counties  and 
cities,  to  obtain  definite  boundary  lines  for  the  political  subdivisions.  In  view  of 
the  small  scale  of  the  maps  and  the  fact  that  the  boundaries  of  some  of  the  units  are 
only  approximate,  it  is  not  possible  to  make  planimeter  measurements  of  the  areas 
and  secui^  accurate  township-acreage  figures,  which  would  be  useful  and  desirable. 

The  maps,  unfortunately,  could  not  all  bfe  printed  on  a  uniform  scale.  For  some 
states  a  large  scale  was  required,  owing  to  the  number  and  size  of  the  political  units 
and  the  number  of  incorporated  places  that  it  was  necessary  to  insert  upon  the  map. 
For  other  states  this  would  have  involved  the  use  of  a  great  deal  of  blank  paper,  the 
sheets  in  some  instances  being  so  large  it  would  have  been  necessary  to  reproduce 
them  in  sections.  In  order  to  minimize  the  disadvantages  resulting  from  the  use  of 
different  scales,  as  many  maps  as  possible  were  published  on  the  scale  of  16  miles  to 
the  inch.  For  the  remaining  states,  three  scales  were  used:  Connecticut,  Delaware, 
and  Rhode  Island.  4  miles  to  the  inch;  Indiana,  Maine.  Maryland,  Massachusetts, 
N'ew  Hampshire.  New’  Jersey.  Ohio.  Pennsylvania,  and  V'ermont,  8  miles  to  the  inch; 
and  California  and  Texas.  24  miles  to  the  inch. 

.Mthough  the  maps  were  prepared  mainly  to  provide  a  base  for  the  use  of  census 
statistics,  they  should  prove  invaluable  for  social,  economic,  and  demographic  studies 
and  will  meet  the  needs  of  geographers  and  planners  everyw’here  as  well  as  of  persons 
engage<l  in  statistical  studies  in  local  or  regional  areas.  Although  there  appears  to 
be  an  overcrowding  of  place  names  in  several  states,  notably  certain  areas  in  New 
)ork.  Pennsylvania,  and  Oregon,  which  makes  direct  plotting  difficult,  it  is  possible 
for  users  of  the  maps  to  enlarge  them  to  a  scale  that  will  meet  their  particular  needs. 

In  a  few  congested  areas,  where  an  incorporated  place  includes  parts  or  all  of  more 
than  one  county  minor  civil  division,  the  scale  of  the  map  did  not  permit  the  plotting 
of  the  limits  of  the  county  subdivisions,  but  a  notation  was  placed  upon  the  map 
specifying  the  units  contained  in  such  municipalities 
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The  plotting  of  the  geographical  location  of  the  incorporated  places  indicates  areai 
of  segregated  population  in  the  civil  divisions.  However,  there  are  many  other 
densely  settled  areas  that  are  not  incorporated,  and  these  are  not  shown  upon  the 
maps,  since  the  data  are  lacking  in  spite  of  a  special  effort  made  at  the  last  census 
The  maps  are  printed  on  a  good  grade  of  paper  and  can  be  purchased  from  the 
Superintendent  of  Documents  of  the  Government  Printing  Office  at  the  reasonable 
price  of  ten  cents  apiece.  ^  E  batschelet 


The  Vegetation  of  Trinidad  and  Tobago.  Charles  Kingsley’s  magnificent  descrip¬ 
tion  of  the  “High  Woods’*  of  Trinidad  has  at  last  been  supplemented  by  a  scientihc 
study.  In  the  course  of  routine  work  the  forest  service  of  Trinidad  and  Tobago  hat 
run  about  16.000  chains  of  strip  surveys,  each  strip  a  chain  in  width.  Note  was  taken 
not  only  of  the  species  and  girth  of  the  trees  but  also  of  changes  in  the  character  of 
the  surface  foot  of  soil.  From  these  data  a  careful  quantitative  description  of  a 
tropical  forest  has  been  put  together  (R.  C.  Marshall:  The  Physiography  and  Vegeta¬ 
tion  of  Trinidad  and  Tobago:  A  Study  in  Plant  Ecology,  Oxford  Forestry  Memoin 
No.  17.  1934). 

The  surface  and  climatic  features  of  Trinidad  and  Tobago  exhibit  considerable 
variety  within  the  general  frame  of  a  tropical  forest  land.  There  are  mountains  reach¬ 
ing  a  maximum  elevation  of  about  3000  feet,  hilly  belts,  well  drained  plains,  and 
swampy  lowlands.  The  temperatures  show  the  usual  monotonous  uniformity  of 
an  equatorial  climate.  The  rainfall  is  mostly  abundant,  for  only  on  the  westernmost 
extremities  of  these  islands  does  it  average  less  than  50  inches,  whereas  in  north¬ 
eastern  Trinidad  the  average  is  well  over  100  inches. 

Tropical  rain  forest  is  developed  where  the  rainfall  exceeds  50  or  60  inches.  Under 
the  general  heading  of  rain  forest,  however,  five  different  climax  associations  are 
recognized.  All  but  one  of  these  five  are  composed  of  a  great  variety  of  species. 
For  example,  in  one  of  the  most  extensive  of  the  climax  associations  the  dominants 
forming  the  upper  story  of  tall  trees  include  some  41  different  species.  The  sub¬ 
dominants  forming  the  middle  story  include  27  species.  The  understory  of  shade- 
tolerant  trees  is  made  up  of  about  30  species.  In  most  of  these  climax  associations 
there  is  little  ground  vegetation;  one  of  them,  however,  is  composed  of  almost  pure 
stands  of  mora  {.Mora  excelsa  Benth.),  with  a  thick  undergrowth  of  young  moras. 
The  distribution  of  these  five  climax  associations  is  in  part  related  to  the  climatic 
and  edaphic  conditions  but  is  in  part,  also,  determined  by  the  “accidents  of  seed 
distribution.’’ 

Mr.  Marshall  is  able  to  give  less  information  concerning  the  climax  forest  of  the 
drier  parts  of  Trinidad  and  Tobago  because  of  the  relatively  small  areas  with  rain 
fall  less  than  50  inches.  Here  the  forest  is  described  as  semideciduous. 

In  addition  to  these  “climatic  climax’’  forests,  several  other  associations  are  recog 
nized.  Three  zones  of  vegetation  are  developed  around  the  rapidly  filling  lagoons  of 
the  coastal  lowlands—  the  mangrove  swamp,  immediately  back  of  the  coastal  bar 
a  periodically  inundated  herbaceous  swamp  composed  mostly  of  grassy  savanas  with 
clumps  of  palm;  and  a  swamp  forest,  also  periodically  inundated.  Several  associa 
tions  of  second-growth  vegetation  that  follow  the  clearing  of  the  rain  forest  are  de¬ 
scribed.  In  some  instances  the  repeated  clearing  of  second  growth  has  resulted  in  a 
“deflected  climax’’  quite  different  from  the  original  rain  forest,  which  seems  to  be 
prevented  at  least  temporarily  from  making  a  return.  In  certain  sections  of  rela¬ 
tively  poor  soil  grass  “  has  so  taken  possession  of  the  land  that  only  a  limited  number 
of  species  can  thrive  along  with  it.’’ 

Mr.  Marshall  suggests  the  importance  of  studying  forest  distribution  in  the  tropics 
as  a  guide  to  the  proper  utilization  of  the  land.  It  is  observed  in  Trinidad,  for  in¬ 
stance.  that  cacao  plantations  almost  invariably  do  poorly  on  areas  formerly  occupied 
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by  certain  of  the  climax  forest  associations.  Perhaps  an  upnto-date  study  of  the  soils 
that  does  more  than  describe  the  texture  of  the  surface  foot  would  prove  even  more 
valuable  for  this  purpose.  Preston  E.  James 


SOUTH  AMERICA 

Use  of  the  American  Geographical  Society’s  Millionth  Map  of  Hispanic  America 
in  the  Chaco  and  Other  Territorial  Disputes.  During  the  past  few  years  considerable 
use  has  been  made  of  the  Society’s  Millionth  Map  of  Hispanic  America  in  the  study 
and  settlement  of  international  boundary  disputes. 

In  1929,  at  therequest  of  General  McCoy,  chairman  of  the  Committee  on  Inquiry 
and  Conciliation  in  the  Bolivia- Paraguay  dispute  then  in  session  in  Washington, 
the  Society  compiled  a  map  of  the  Chaco  and  adjacent  territory  by  using  sections  of 
the  compilations  made  for  the  Sucre,  Rio  Pilcomayo,  Corumba,  and  Rio  Ap4  sheets 
of  the  .Millionth  Map  (South  E-20,  E-21,  F-20.  and  F-21)  as  a  base  and  adding  the 
forts,  so-called,  maintained  by  the  Paraguayan  and  Bolivian  forces  from  unpublished 
material  supplied  by  the  two  countries.  On  this  map  contours  were  plotted  at  100- 
meter  intervals  (in  solid  lines  where  actual  topographical  surveys  were  available  and 
in  broken  lines  where  the  contours  were  approximate  form  lines  based  on  elevations 
and  physiographic  descriptions).  The  map  was  drawn  on  the  scale  of  i  :  500.000 
and  reproduced  by  the  United  States  Geological  Survey  on  the  scale  of  i  :  i  .000.000. 
It  has  been  widely  used  in  studies  of  the  Chaco  dispute.  A  large  number  of  copies 
were  furnished  on  request  to  the  League  of  Nations  for  the  use  of  its  Chaco  Com¬ 
mission,  and  the  map  has  now  been  used  as  the  base  for  the  map  of  the  Chaco  Boreal 
on  the  scale  of  i  :  2,000,000  that  accompanies  the  final  report  of  the  Commission 
(see  "Dispute  between  Bolivia  and  Paraguay:  Report  of  the  Chaco  Commission,” 
League  of  Nations  Pubis..  VII.  Political,  1934.  VII.  i,  Geneva.  1934). 

From  the  Society’s  map  on  the  scale  of  i  :  1,000,000  a  new  plate  was  made  on  the 
scale  of  I  :  2,(xx),ooo.  The  resulting  map  is  practically  identical  with  the  original 
as  far  as  physical  features,  location  of  towns,  boundaries,  etc.  are  concerned,  the 
principal  changes  being  the  correction  of  the  positions  of  a  number  of  the  forts  shown 
on  the  original  map  and  the  addition  of  a  large  number  of  new  forts  and  roads  in  the 
Chaco.  The  upper  courses  of  a  few  rivers  in  the  Chaco  have  been  lengthened  some¬ 
what  and  details  of  roads  and  railways  in  the  Argentine  section  south  of  the  Rio 
Pilcomayo  added.  The  Mennonite  settlement,  on  which  no  exact  information  could 
be  had  when  the  original  map  w’as  compiled,  is  also  shown. 

In  1933  the  published  Putumayo-U'a  and  Rio  Jurua  sheets  (South  A-19  and  B-19) 
and  photostatic  copies  of  the  compilations  for  the  Iquitos  and  Loreto  sheets  (South 
.V 18  and  B-18)  of  the  Society’s  map  were  furnished  on  request  to  both  the  Colombian 
and  the  Peruvian  governments  for  use  in  their  dispute  in  the  Leticia  region.  The 
\  enezuelan  and  Colombian  boundary  commissions  engaged  in  locating  their  common 
boundary  in  the  Sierra  de  Perija  during  the  summer  of  1933  used  copies  of  the  com¬ 
pilation  for  the  Barranquilla  sheet  (North  C-18)  as  base  maps  for  planning  their 
work  in  the  field.  During  the  same  year  copies  of  the  compilation  for  the  Tegucigalpa 
sheet  (North  D-16)  were  furnished  on  request  to  the  Special  Tribunal  under  Chief 
Justice  Hughes  that  made  the  final  award  in  the  Guatemala-Honduras  boundary 
dispute  (see  Geogr.  Rev..  V'ol.  23.  1933.  pp.  306-309). 

San  Antonio  Oeste:  A  Patagonian  Port.  What  are  the  factors  that  have  trans¬ 
formed  .San  .Antonio  Oeste  from  a  group  of  barren  sand  dunes  in  1899  to  a  progres¬ 
sive  settlement  of  3000  inhabitants,  one  of  Argentina’s  principal  Patagonian  ports? 
Certainly  not  its  climate,  which  is  distinctly  unfriendly— an  annual  rainfall  of  barely 
200  millimeters,  the  lowest  of  South  America’s  Atlantic  coast;  a  strong  continental 
wind  that  augments  this  dryness  and  adds  mechanical  hindrance  to  such  plant  growth 
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as  may  persist;  and  extremes  of  temperature  (i6®  C.  between  July  and  January 
means),  even  more  accentuated  than  at  Buenos  Aires.  Its  stock  raising  is  not  of 
even  passing  importance;  agriculture  lacks  both  soil  and  water;  fishing  and  shellfish- 
culture  possibilities  have  thus  far  not  been  utilized;  there  are  no  industries.  Further¬ 
more,  human  habitation  at  this  pueblo  has  been  carried  on  against  great  difficulties 
in  obtaining  potable  water,  w  hich  has  to  be  transported  a  distance  of  1 1 1  kilometers 
in  tank  cars.  L'nder  such  handicaps  how  does  San  Antonio  exist  and  prosper^ 
f Geographical  position  is  the  key  to  this  paradox  (Romualdo  Ardissone:  San  An¬ 
tonio  Oeste:  Estudio  de  geografi'a  humana.  Pubis.  Museo  Antropologico  y  Etna- 
grdfico  dela  Facultad  de  Filosofia  y  Letras.  Ser.  A.  Vol.  2,  Buenos  Aires,  1932,  pp.  199- 
287).  It  is  San  Antonio’s  excellent  natural  harbor,  situated  at  a  focal  point  of  trade 
routes  from  a  vast  productive  region  extending  westward  to  the  cordillera,  that  ac¬ 
counts  for  its  rise.  Probably  the  best  port  site  upon  the  extensive  Gulf  of  San  .Matias. 
San  Antonio  had  been  completely  overlooked  from  the  first  discovery  of  the  Pata¬ 
gonian  littoral  early  in  the  sixteenth  century  to  the  latter  part  of  the  eighteenth 
centur>%  Not  until  the  voyage  of  the  Beagle  in  1834  was  the  harbor  accurately 
charted.  During  the  early  days  of  settlement  vessels  were  received  at  the  eastern, 
as  well  as  at  the  western,  end  of  this  protected  bay.  but  activity  has  long  since  been 
concentrated  at  San  Antonio  Oeste,  leaving  San  Antonio  Este  deserted.  An  ordinary 
tidal  range  of  24  feet  permits  boats  to  enter  and  leave  San  Antonio  harbor  at  high 
tide,  with  unloading  and  loading  on  dry  ground  at  low  tide.  Present  facilities  are 
for  handling  vessels  up  to  1000  tons’  displacement. 

At  first  San  Antonio  was  the  terminal  point  of  many  cart  routes  from  the  Pata¬ 
gonian  mainland.  Now  it  is  the  outlet  of  the  newly  constructed  railroad  to  Barilocbe 
nearly  all  of  which  has  been  opened  to  traffic.  The  zone  subsidiary  to  this  railroad 
is  some  550  kilometers  in  length  and  about  300  kilometers  in  width,  mostly  good 
sheep-raising  country  with  some  agriculture  in  the  Andean  foothills.  The  railroad 
is  of  1 .676  meters  (5  feet  6  inches)  g;auge  and  in  the  future  will  doubtless  acquire  inter¬ 
national  importance  as  the  trans-Andean  route  from  San  .Antonio  to  V’aldivia. 

VV.  E.  Rudolph 


An  Expedition  to  Brazilian  Guiana.  (  Geographic  literature  contains  little  informa¬ 
tion  concerning  the  territory  along  the  Brazilian  coast  between  the  mouth  of  the 
.Amazon  and  the  border  of  French  Guiana.  A  recent  bulletin  by  Pedro  Moura  setting 
forth  the  results  of  a  geological  and  geographical  expedition  to  the  Oyapock  River 
is,  therefore,  especially  welcome  (Fisiografia  e  Geologia  da  Guiana  Brasileira.  Inst. 
Geol.  e  Mineral,  do  Brasil  Bol.  No.  65.  Rio  de  Janeiro,  1934)- 

.According  to  Moura’s  account  the  surface  features  of  this  territory  are  quite 
similar  to  those  of  British,  Dutch,  and  French  Guiana.  The  coast  is  low  and  flat, 
composed  of  a  series  of  bars  separating  swampy,  mangrove-filled  lagoons.  The  larger 
river  mouths  are  embayed,  for  this  is  a  shore  line  of  submergence,  and  the  2o-foot 
tides,  accentuated  in  the  estuaries  as  tidal  bores,  wash  in  and  out  through  openings 
in  the  coastal  bars.  Inland  from  this  zone  of  lagoons  and  bars  is  a  second  zone  com¬ 
posed  of  mostly  level  surfaces  interrupted  by  a  scattering  of  knobby  hills.  Most  of 
this  plain  is  forest  covered,  but  there  are  several  strips  of  sandy  soil  on  which  only  a 
scanty  savana  vegetation  with  clumps  of  buriti  palm  is  supported.  The  description 
does  not  make  clear  the  nature  of  the  valleys  that  cross  this  plain,  except  that  exten¬ 
sive  areas  are  inundated  during  the  floods  of  the  rainy  season.  The  coastal  plaui 
terminates  abruptly  at  the  edge  of  the  crystalline  upland,  from  which  the  rivers 
descend  in  youthful  valleys  with  numerous  falls  and  rapids.  This  upland,  according 
to  Moura.  is  a  dissected  peneplain  formed  on  granites  and  gneisses  cut  here  and  there 
by  dikes  of  diabase  and  diorite.  It  is  surmounted  near  the  headwaters  of  the  Oyapock 
by  the  range  of  crystalline  low  mountains  known  as  Tumuc  Humac.  This  succession 
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of  zones  seems  to  resemble  rather  closely  that  of  the  North  American  coastal  plain. 

Piedmont,  and  Blue  Ridge. 

The  climatic  conditions  may  be  illustrated  by  ten  years  of  record  at  Cleveiandia. 
a  town  situated  just  below  the  first  falls  of  the  Oyapock  River.  Here  the  rainfall 
averages  128.7  inches,  with  220  rainy  days,  occurring  chiefly  from  January  to  July. 

The  humidity  is  very  high — so  high  that  the  drop  in  temperature  during  the  night 
frequently  brings  fog. 

The  .Municipio  do  Amapa,  which  includes  what  Moura  calls  Brazilian  Guiana. 

!  has  an  area  of  some  70,000  square  kilometers  and  had,  in  1920,  a  population  of  6000. 

The  few-  fixed  settlements  are  confined  to  the  inner  zone  of  the  coastal  plain.  The 
exploitation  of  the  forest  resources  and.  during  the  latter  part  of  the  last  century, 
of  the  placer  gold  deposits  brought  some  people  into  the  region,  but  the  most  im- 
t  portant  colonizing  force  has  been  the  pastoral  industry.  The  alluvial  lowlands  along 
the  Rio  Flexal,  near  VTlla  Veiga  Cabral,  are  described  by  the  author,  perhaps  in  a 
poetic  moment,  as  “cobertos  de  magnificas  pastagens."  At  any  rate,  the  dry  season 
{rerao)  witnesses  the  concentration  in  this  district  of  some  30.000  head  of  cattle, 
i  i  representing  the  major  part  of  the  wealth  of  the  whole  municipio.  The  market  for 
i  j  these  animals  is  in  Cayenne  and  Paramaribo,  to  which  access  is  had  by  boat. 

Fear  of  F'rench  expansion  across  the  Oyapock  led  the  Brazilian  government  to 
establish  the  colony  of  Clevelfindia.  On  the  French  Guiana  side  of  the  river  the 
population  is  described  as  mostly  negro  and  creole — the  former  having  come  chiefly 
from  the  islands  of  the  Lesser  Antilles.  Clevelandia,  fitted  out  with  such  modern 
accessories  as  an  electric  power  plant,  a  radio  station,  and  a  fine  hospital,  was  appar¬ 
ently  doing  very  well  as  a  small,  more  or  less  self-sufficient  agricultural  colony  until 
in  1925  a  group  of  more  than  900  political  prisoners  from  southern  Brazil  was  intro- 
!  duced.  .'\  terrible  epidemic  of  bacillary  dysentery  followed,  which  gave  the  place  a 
very  bad  reputation.  Supposedly  it  is  to  be  the  policy  of  the  government  to  use  this 
isolated  frontier  for  penal  colonies,  in  opposition  to  which  Moura  expresses  himself 
at  length.  Preston  E.  James 

EUROPE 

Recent  Exploration  in  VatnajdkuII,  Iceland.  Two  recent  papers  by  Brian  Roberts  I 

call  attention  to  the  largest  glacial  area  in  Europe.  “VatnajdkuII.  Iceland:  The 
History  of  Its  Exploration”  {Scottish  Geogr.  Mag.,  Vol.  50,  1934.  pp.  65-76)  sum¬ 
marizes  the  history  of  exploration  and  brings  together  a  valuable  bibliography  of  the 
scattered  literature  dealing  with  the  region.  Emphasis  is  laid  upon  the  hardships 
and  difficulties  encountered  by  the  various  expeditions.  Although  the  distances  of 
the  cross  routes — ranging  from  less  than  65  up  to  150  miles — are  in  no  way  prohibi¬ 
tive,  even  for  exploration  parties  of  minor  facilities,  blizzards,  fog.  and  slush  retarded 
for  weeks  the  advance  of  most  expeditions.  Watts  crossed  in  12  days.  Wigner  and 
.M  uir  covered  1 50  miles  in  26  days.  The  Cambridge  party  took  1 5  days  for  a  distance 
of  less  than  40  miles.  .'\nd  the  German  expedition  (Verleger  and  Keil)  in  1932  re¬ 
ported  that  in  24  days  there  were  17  days  of  fog  and  storm. 

•Ml  expeditions,  with  one  exception,  crossed  in  June.  July,  or  the  early  part  of 
-August,  thus  choosing  the  most  unsuitable  time  of  the  year  for  glacier  traveling, 
j  The  late  fall,  from  the  end  of  August  to  the  beginning  of  October,  is  generally  the 

j  best  season.  An  expedition  crossing  the  glacier  must  be  fitted  for  riding  out  at  least  * 

I  one  storm.  Camping  on  any  of  the  marginal  valley  glaciers  is  generally  more  danger- 

1  ous  than  on  the  higher  interior,  because  the  wind  descending  from  the  higher  region 

il  attains  a  greater  velocity  at  the  brink  of  the  high  glacier  and  the  turbulence  is  in- 

\  creased  by  the  rugged  topography,  especially  of  the  southern  margin.  It  seems  that 

5  most  expeditions  used  large  tents.  Small  cone-shaped  tents,  rising  not  more  than 

j  four  feet  above  the  ground  and  barely  accommodating  two  persons,  offer  less  wind 
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resistance  and  are  more  practical,  though  less  comfortable,  than  larger  tents  of  rtc- 
tangular  base. 

The  results  and  events  of  the  Cambridge  Expedition  to  Vatnajokull  in  1932  art 
described  by  Brian  Roberts  and  his  companions  in  the  Geographical  Journal  (Vol.  81 
•933.  PP-  289-313).  The  report  contains  a  map  of  Vatnajokull  on  the  scale  of  i  :  i,. 
000.000,  which  incorporates  all  available  knowledge  up  to  1932.  Unfortunatel\ 
several  names,  intimately  connected  with  the  history  and  description  of  \’atnai6kull 
have  been  excluded.  For  instance,  the  notorious  river  Skeidara  is  not  named,  while 
names  of  less  known  streams  along  the  northern  margin  of  the  glacier  are  inserted 
One  important  object  of  the  expedition,  the  measurement  of  the  thickness  of  theict 
by  seismic  methods,  failed  because  of  mechanical  breakdown  of  the  instrument. 
Nevertheless,  the  expedition  evidently  did  its  best  under  unfavorable  weather  condi¬ 
tions  to  extract  the  utmost  of  scientific  data  from  the  journey.  The  scientific  appen¬ 
dixes  cover  survey,  geology,  geomorphology,  glaciolog>',  botany,  /oology .  and  mete¬ 
orology.  Fuller  reports  of  the  scientific  work  are  promised  to  appear  in  other 
appropriate  journals. 

A  narrative  of  the  journey  by  the  surveyor.  J.  Angus  Beckett,  has  been  published 
under  the  title  “  Iceland  Adventure”  (H.  F.  and  G.  Witherby.  London,  1934).  Par¬ 
enthetically  it  may  be  remarked  that  a  popular  description  of  the  events  of  the 
Swedish  expedition  in  1919  given  in  H.  A.  Wadell’s  “ Gletschertochten  op  Ijsland" 
{De  Aarde  en  hoar  Volken,  Vol.  56.  1920)  is  not  noted  in  Roberts’  bibliography.  The 
results  of  the  Cambridge  ex{>edition  are  a  valuable  contribution  to  the  knowledge  of 
Vatnajokull  and  ought  to  instigate  further  research  in  this  most  overlooked  glacial 
region  of  Europe.  Haeon  Wapeu. 


The  Distribution  of  Arable  Land  in  Estonia.  In  celebration  of  Professor  Grand's 
fiftieth  birthday  his  former  students  in  Estonia  prepared  a  special  issue  of  the  Puhlua- 
tiones  Inslituti  Universitaiis  Tartuensis  Geographici  (No.  20,  Johannes  G.  Grand  50 
.Aastaseks  Siinnipaevaks  14.  Martsil  1932  Opilaste  Poolt.  Tartu,  1933).  Among  the 
contributions  is  a  paper  by  Hans  Laasi  treating  of  the  distribution  of  arable  land  in 
Estonia  (in  Estonian,  with  German  summary).  Accompanying  the  text  is  a  map 
(i  :  1,000.000),  based  upon  the  1925  census,  showing  arable  land  by  the  “absolute" 
method,  with  quadrangles  (representing  one  square  kilometer)  indicating  actual 
area  and  position. 

The  country  may  be  divided  into  two  agricultural  regions,  the  east  and  the  west, 
the  former  of  relatively  widespread  close  cultivation  and  the  latter  scattered.  The 
rolling  topography  of  the  eastern  division  is  fairly  well  drained,  with  detrital  and 
sandy  soils.  The  western  division  is  level  and  poorly  drained,  with  much  actual 
swamp.  Most  of  the  cultivation  occurs  upon  the  tops  of  knolls  or  hills  and  to  a 
limited  extent  upon  clay  soils  bordering  the  rivers.  In  1925  Estonia  had  10.104 
square  kilometers  of  arable  land.  The  1929  census  showed  an  increase  of  212  square 
kilometers,  or  2.1  per  cent/  The  largest  increase  occurs  in  the  region  of  least  dense 
cultivation  and  the  smallest  increase  in  the  more  intensively  cultivated  areas.  In 
fact,  slight  losses  in  cultivated  lands  are  recorded  for  southeastern  districts  where 


agricultural  pursuits  have  been  most  active. 


Eugene  Van  Cleef 


ASIA 

Submerged  Atolls  of  Palawan.  The  U.  S.  Coast  and  Geodetic  Survey  ship 
Pathfinder  has  recently  (1933)  been  engaged  on  the  hydrographic  survey  of  Palawan 
Bank  and  Palawan  Passage,  Philippine  Islands.  This  survey  is  almost  the  last  of 
the  original  survey  of  the  Philippine  Islands,  and  in  its  development  a  number  of 
interesting  oceanographic  formations  have  been  discovered — among  them  a  group 
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of  submerged  atolls  in  the  vicinity  of  what  heretofore  has  been  called  Capoas  Cluster. 
The  shoals  forming  the  rims  of  these  submerged  atolls  had  been  known  in  part,  but 
it  remained  for  such  a  complete  survey  as  is  possible  with  modern  equ’pment  to 
disilose  their  true  shapes.  The  results  must  obviously  be  of  interest  to  students 
of  the  coral-reef  problem. 

Professor  VV’.  M.  Davis,  it  will  be  recalled,  summed  up  the  situation  of  the  problem 
concisely  in  ‘‘The  Coral  Reef  Problem”  {Amer.  Geogr.  Soc.  Special  Publ.  No.  p, 
1928).  ‘‘The  main  conclusion  of  my  many 
pages  is  that  Darwin’s  theory  of  upgrow- 
ing  reefs  on  intermittently  subsiding  foun¬ 
dations.  extended  by  introducing  the 
effects  of  glacial  changes  of  sea  level  and 
temj)erature.  as  proposed  by  Daly  and  by 
adding  such  minor  modifications  as  may  be 
called  for  in  special  cases  will  deservedly 
regain  in  the  present  century  the  general 
acceptance  which  it  enjoyed  through  the 
middle  of  the  past  century,"  Palawan 
Hank  has  occupied  a  prominent  place  in 
coral-reef  study,  but  because  of  the  re¬ 
moteness  of  the  island  and  the  lack  of 
complete  surveys  exact  information  has 
heretofore  been  difficult  to  obtain.  The 
shoals  on  the  outer  edge  of  the  bank  have 
been  accepted  by  most  authorities  as  a 
submerged  fringing  reef,  but  the  recent 
sur\ey  proves  them  to  be  atolls.  It  is  to 
be  noted  that  the  atolls  discovered  in  this 
survey  rise  from  a  shelf  covered  by  about 
forty  fathoms  of  water.  In  this  respect 
they  can  be  satisfactorily  explained  by  the 
Daly  theory,  and  a  close  inspection  of  the 
hydrographic  sheets  was  made  for  evidence  of  old  shore  terraces.  None  has  yet  been 
found,  though  careful  observations  with  the  fathometer  might  disclose  some  signs  of 
submerged  coast  line  washed  by  the  waves  during  the  glacial  periods. 

.\s  fur  the  shapes  of  these  atolls,  a  close  similarity  in  size  and  shape  to  some  of 
the  present  mountain  forms  found  in  the  Philippines  has  been  noted.  The  tops  of 
such  mountains,  submerged  in  past  geologic  eras,  might  possibly  form  the  foundation 
of  the  atolls. 

Dr,  Leopold  Faustino  of  the  Philippine  Bureau  of  Science  states  that  his  observa¬ 
tions  indicate  that  the  corals  do  not  need  a  rock  foundation.  He  maintains  that 
they  will  grow  from  the  comparatively  loose  material  of  the  banks  and  that  the 
circular  form  taken  by  the  atolls  is  caused  solely  by  conditions  of  wave  and  current. 
He  has  also  discovered  that  the  rapid  rate  of  growth  of  corals  in  the  Philippine 
Islands  will  make  resurveys  a  problem  of  serious  commercial  importance  to  the 
insular  government. 

Seahorse  Shoal,  about  sixty  miles  west  of  the  three  just  surveyed,  is  in  about  the 
same  latitude  and  has  the  same  general  dimensions.  The  completion  of  the  survey 
of  Palawan  Bank  will  undoubtedly  disclose  many  other  atolls  resembling  the  ones 
already  found;  and  if  ever  a  detailed  survey  of  the  dangerous  and  unsurveyed  ground 
west  of  Palawan  Passage  is  made,  we  shall  probably  have  a  considerable  number 
of  these  reefs  with  which  to  theorize.  It  is  interesting  and  peculiar  to  find  three  of 
them  so  nearly  the  same  in  size  and  shajse  and  so  closely  adjacent. 

Paul  A.  Smith 


Fig.  I 
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The  Coral-reef  Problem  in  the  Dutch  East  Indies.  From  his  study  of  coral-reef 
formations  in  the  eastern  part  of  the  seas  of  the  Dutch  Elast  Indies  Dr.  Ph.  H.  Kuenen 
geologist  of  the  Snellius  expedition,  “came  to  the  conclusion  that  the  formation  of 
most  atolls  antedates  the  glacial  period.  They  are  essentially  the  products  of  reef 
growth  combined  with  a  sinking  substratum.  The  pleistocene  lowering  of  sea  le\'el 
may  have  contributed  considerably  to  uniformity  of  depth  and  flatness  of  the  bottom 
of  the  lagoons.  The  deeper  lagoons  were  filled  in,  the  shallower  lagoons  were  ex- 
cav’ated.  The  rims  of  pre-pleistocene  atolls  were  degraded  by  the  solvent  action  of 
rain  water  and  abraded  by  the  solvent  action  of  the  surface  layer  of  the  sea  water. 
The  degree  of  this  destruction  was  probably  considerable  but  not  drastic."  (The 
Snellius- Expedition  in  the  Eastern  Part  of  the  Netherlands  East-Indies  1929-1930, 
\’ol.  5,  Geological  Results.  Part  2,  Geology  of  Coral  Reefs,  Utrecht.  1933.  p.  117.) 

Kuenen’s  conclusions  are  in  close  agreement  with  those  reached  by  Davis.  They 
are  cogently  presented  and  beautifully  illustrated  with  maps,  diagrams,  and  sketches. 

PHYSICAL  GEOGRAPHY 

Turbulence  in  the  Yangtze.  On  a  recent  trip  part  way  through,  and  into  the  back 
country  north  of,  the  mid-section  of  the  famous  Yangtze  River  Gorges  I  chanced  to 
note  certain  interesting  correlations  with  Professor  Leighly’s  article  “Turbulence 
and  the  Transportation  of  R(x:k  Debris  by  Streams.”  (Geogr.  Rev.,  V'ol.  24.  1934.  pp. 
453-464).  The  principle  of  deposition  in  quiet  reaches  outside  the  main  lines  of 
turbulence  is  illustrated  in  two  instances  similar  to  the  “reverse  delta”  mentioned 
by  Leighly  as  occurring  on  Bright  .Angel  Creek. 

Through  the  Gorges  in  flood  season  the  stream  velocity  ranges  from  perhaps  four 
miles  an  hour  in  the  wider  sections  to  more  than  eight  in  the  narrowest  parts  of  a 
gorge.  Tributary  streams,  where  present,  enter  in  the  wider  reaches,  and  their 
mouths  constitute  quiet  embayments  marginal  to  the  main  flow.  From  an  elevation 
one  can  pick  out  with  ease  the  “central  thread  of  maximum  velocity.”  which  nar¬ 
rows  and  widens  according  to  the  respective  width  of  gorge  and  reach.  Within  the 
gorge  often  the  whole  volume  is  in  a  terrificly  turbulent  state,  and  no  clear  division 
is  possible:  this  is  a  far  extreme  of  conditions.  From  the  opening  of  a  reach  two 
widening  cords  of  turbulence  pour  out  and  away  from  each  other  as  the  whole  velocity 
slackens.  Hut  outside  the  two  strips  now  appears  the  quiet  zone,  reaching  its  maxi¬ 
mum  surface  area  in  a  chance  tributary  mouth,  whose  own  volume  and  velocity  are 
relatively  slight.  If  the  tributary  is  clear,  as  the  case  was  here,  a  murky  tint  pene¬ 
trating  its  lower  section  proves  the  degree  of  backing  up  by  the  waters  of  the  main 
stream,  and  it  is  here  that  the  deposition  takes  place.  The  tributary  up  which  I 
traveled  entered  the  Yangtze  through  sandstones  that  had  been  denuded  into  con¬ 
vex  slopes,  while  half  a  mile  up  the  tributary  were  vertical  limestone  cliffs.  The 
season  was  half  flood,  and  the  “estuary”  slopes  were  covered  with  brown  clay-silt  to 
the  height  of  normal  flood.  Near  the  then  water  line  the  layer  was  many  feet  thick, 
plastered  over  the  main  slope  at  a  high  angle — far  too  high  for  permanence,  for  there 
were  slumps  and  slides  of  mud  into  the  bottom,  whence  the  material  would  eventually 
return  to  the  main  stream.  Both  banks  of  the  estuary  were  coated.  This  was  the 
only  instance  in  which  detailed  examination  was  possible,  though  I  observed  the 
same  phenomena  from  a  distance  when  passing  other  tributary  mouths. 

Miles  up  the  tributary  in  question,  now  a  fast  moving  torrent  descending  over 
many  rapids,  a  stream  often  vertical-walled  with  high-flood  gravel  bars  along  its 
bottom,  a  yet  smaller  tributary  enters.  During  a  high-water  period  the  main  stream 
had  built  a  bar  some  two  hundred  yards  long  by  thirty  yards  wide  across  the  point  at 
which  the  tributary  entered,  and  a  considerable  amount  of  unsorted  debris,  finer  m 
texture,  had  been  deposited  within  the  lesser  channel.  Now,  during  local  lower 
water,  the  bar  lay  above  the  stream  bed  as  a  high  gravel  terrace,  full  across  the 
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tributary,  which,  however,  had  cut  its  way  down  through  the  bar  as  the  water  fell. 
There  was  still  much  debris  within  the  tributary  channel,  unremoved  by  its  lesser 
power.  The  big  bar  was  placed  in  what  must  have  been  a  relatively  quiet  reach  of 
water,  w  hile  the  tributary  mouth  functioned  as  a  still  quieter  embayment. 

I  would  suggest  that  in  a  major  stream  of  steep  gradient  and  swift  current  the 
“central  thread”  is  often  a  "flattish  rope”  occupying  more  of  the  channel  than  sug¬ 
gested  by  Leighly’s  diagrams,  while  in  streams  of  large  volume  but  slighter  gradient 
and  current  there  may  possibly  prove  to  be.  locally,  more  than  one  thread  of  maxi¬ 
mum  velocity  interspaced  with  corresponding  belts  of  higher  turbulence  and  lesser 
rate  of  flow.  J.  E.  Spencer 


OBITUARY 

Collier  Cobb.  Dr.  Collier  Cobb,  professor  of  geology  at  the  University  of  North 
Carolina,  died  on  November  28,  aged  72  years.  Professor  Cobb  was  elected  to  the 
.Association  of  .•American  Cieographers  in  1906  and  contributed  many  papers  to  its 
earlier  meetings.  These  covered  a  wide  range  of  topics,  from  physiographic  studies 
such  as  those  on  changes  of  level  along  the  North  Carolina  coast  to  studies  in  human 
geography  such  as,  for  example,  an  account  of  the  Sunburst  Forest  of  western  North 
Carolina  and  its  mountaineers.  The  latter  (see  Bull.  Amer.  Geogr.  Soc.,  Vol.  46, 1914. 
pp.  430-431)  deals  most  interestingly  with  a  case  of  “our  contemporary  ancestors,” 
and  equally  delightful  are  the  brief  papers  on  Hatteras  Island,  “Where  the  Wind 
Does  the  Work”  (Natl.  Geogr.  Mag.,  June,  1906)  and  where  “Early  English  Sur¬ 
vivals”  are  to  be  found  (  UmV.  0/  North  Carolina  Magazine.  February.  1910).  Other 
examples  of  Professor  Cobb’s  special  interests,  in  which  the  physical  and  human 
aspects  are  happily  blended,  are  two  papers  in  the  Journal  of  the  Elisha  Mitchell 
Scientific  Society,  “The  Landes  and  Dunes  of  Gascony”  (1910)  and  “The  Loess 
Deposits  of  China”  (1924). 

Baron  de  Gerlache  de  Gomery.  Baron  de  Gerlache  de  (iomery  died  in  Brussels 
on  December  4.  in  his  69th  year.  Gerlache  Channel  on  the  map  of  West  Antarctica 
commemorates  the  bold  undertaking  of  the  young  lieutenant  in  the  Belgian  navy’, 
.Adrien  de  Cierlache.  “a  prey  to  the  fever  of  .Antarctic  exploration,”  who  organized 
and  led  the  first  expedition  to  winter  in  the  Antarctic  (1897-1899).  The  Belgica 
traced  the  western  side  of  the  Graham  Coast  and  spent  a  year  in  the  pack  of  the 
Bellingshausen  Sea,  attaining  a  southing  for  the  region  not  exceeded  until  Wilkins’ 
flight  of  1930.  “The  expedition  was  of  unprecedented  importance  from  the  duration 
and  regularity  of  the  routine  scientific  observations  in  the  far  south”  (Mill).  De 
(•erlache  later  turned  to  the  .Arctic,  accompanying  the  Duke  of  Orleans  on  three 
ex[)editions  in  the  Belgica — to  (ireenland  in  1905  (compare  “The  North-E^st  Coast 
of  (ireenland.  Beyond  77®  N.  Lat.,”  Bull.  Amer.  Geogr.  Soc.,  Yol.  38,  1906,  pp.  721- 
729).  to  the  Kara  Sea  in  1907,  and  to  the  Greenland  and  Barents  seas  in  1909. 
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Economics  of  the  Countries  of  the  Pacific 

Frederick  V.  Field,  edit.,  for  the  Institute  of  Pacific  Relations.  Economic  Hand¬ 
book  of  the  Pacific  Area,  xl  and  649  pp.;  map,  diagrs.,  bibliogr.,  index. 
Doubleday,  Doran  &  Co.,  Garden  City,  New  York,  1934.  $5.00.  9  x  6K  inches. 

The  Institute  of  Pacific  Relations  has  done  a  creditable  piece  of  work  in  the 
“  Economic  Handbook  of  the  Pacific  Area.”  It  is  a  comprehensive  presentation  of 
basic  economic  statistical  material,  some  of  it  not  readily  available,  for  each  of  the 
countries  of  the  area  defined  to  include  Australia.  New  Zealand.  British  Malaya, 
Netherlands  India,  French  Indo-China,  Siam,  China,  Manchuria,  Japan,  Formosa, 
Korea,  the  Philippine  Islands,  Hawaii,  the  United  States,  Canada,  and  Soviet 
Russia. 

The  first  four  chapters  are  perhaps  the  most  interesting  to  the  geographer.  Thev 
deal  with  population,  land  utilization,  food  production  and  consumption,  and 
transportation.  Statistics  of  population  growth,  population  pressure,  rural  and 
urban  populations,  occupational  distribution,  sex  and  age  distributions,  emigrations 
and  immigrations  are  presented  for  each  country,  and  where  it  is  feasible  compara¬ 
tive  international  tables  have  been  compiled.  It  is  possible  at  last  to  go  to  one  source 
for  a  quick  summary  of  the  Oriental  exclusion  acts  in  this  area  of  conflicting  national 
interests,  to  get  the  dates  and  character  of  the  first  efforts  at  restriction,  and  to 
determine  the  extent  to  which  the  restrictions  apply  to  Chinese  and  Japanese  na¬ 
tionals.  It  is  p>ossible  to  see  what  areas  are  congested  and  what  areas  have  room 
to  spare,  to  understand  the  racial  composition  of  New  Zealand,  and  to  recognize  the 
failure  of  the  Japanese  to  migrate  in  any  numbers  to  the  warm  South  Seas  or  to  cold 
Manchuria.  The  authors  suggest  that  it  has  been  “no  part  of  Japanese  policy  to 
piermit  emigrants  in  large  numbers  to  swell  the  proletarian  population  of  those 
countries  that  desire  to  add  them  to  their  permanent  supplies  of  cheap  labour.” 
Unfortunately  they  do  not  produce  the  prcof  of  this  important  point. 

weakness  of  the  volume  as  a  reference  work  is  the  attempt  to  reduce  to  tables, 
with  their  appiearance  of  finality  and  completeness,  data  that  in  Oriental  countries 
must  be  fragmentary  and  inaccurate.  There  is  always  the  danger  that  they  will  be 
accepted  and  rep>eated  without  enough  questioning  and  without  the  qualifications 
that  accompany  the  original  tables.  For  example,  estimates  of  arable  land,  crop 
areas,  and  forest  lands  are  still  very  much  a  matter  of  unscientific  guesswork  In  most 
countries,  and  definitions  of  the  different  classes  of  land  differ  so  radically  that  Inter¬ 
national  comp>arisons  are  dangerous  and  the  material  presented  is  of  questionable 
value.  esp)ecially  for  China,  where  no  real  surveys  have  been  made.  Similarly, 
estimates  of  food  consumption  have  very  little  real  significance  fcr  China, but  reduced 
to  a  table  they  assume  an  importance  they  do  not  possess.  For  countries  like  Japan, 
where  data  on  food  production  and  consumption  have  been  laboriously  collected 
for  many  years,  the  estimates  are  more  reliable  and  provide  an  interesting  index  of 
national  self-sufficiency. 

The  last  five  chapters  cover  public  finance,  capital  movements,  trade,  inter¬ 
national  mineral  products,  and  international  agricultural  and  textile  products. 
They  present  the  statistical  basis  for  the  study  of  recent  experiments  in  national 
rurrencies,  Japan’s  precarious  financial  pxisltion,  China’s  attitude  on  silver,  the 
trade  wars  between  Great  Britain  and  Japian  and  between  the  Dutch  and  the  Japia- 
nese,  and  Soviet  Russia's  trade  position.  They  discuss  Japan's  pxjverty  of  mineral 
resources  for  industrial  exp>an8lon,  her  claims  on  China’s  iron  ore  and  coal,  the 
international  rubber  and  sugar  restriction  schemes,  the  concentrated  control  of 
pjetroleum  production,  Soviet  Russia’s  iron  and  steel  industry.  As  regards  the  last, 
although  great  progress  has  been  made  in  recent  years  in  the  inventory  of  Russian 
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mineral  wealth,  it  is  questionable  whether  reliable  data  are  available  to  support  the 
statement  that  “the  U.  S.  S.  R.  has  far  greater  [iron  ore)  reserves  than  any  other 
nation  in  the  world  and  perhaps  as  large  as  those  of  all  other  countries  put  together.” 

The  last  three  chapters  are  an  excellent  analysis  of  the  trade  situation  in  the 
Pacific  area,  but  a  valuable  addition  to  the  “Handbook”  would  have  been  the 
inclusion  of  a  summary  of  the  major  tariff  barriers  in  each  of  the  countries  against 
the  ex|X)rt  products  of  the  area.  ^  Orchard 


SiGNIFICANXE  OF  SOUTH  AMERICA’S  MINERAL  RESOURCES 

H.  Foster  Bain  and  Thomas  Thornton  Read.  Ores  and  Industry  in  South 

America,  xvi  and  381  pp.;  maps,  diagr.,  index.  Published  for  the  Council  on 

Foreign  Relations  by  Harper  &  Brothers,  New  York  and  London,  1934.  $3.50. 

9  X  6K  inches. 

“Ores  and  Industry  in  South  America”  starts  witha  “problem”:  is  South  America 
a  "Land  of  the  F'uture”?  As  in  some  other  recent  books  on  this  continent,  the 
prevailing  optimism  regarding  the  future  possibilities  of  commercial  and  industrial 
ex{)ansion  is  described  and  reasons  for  remaining  skeptical  are  set  forth.  The  authors 
ask  a  fundamental  question  concerning  South  America:  “Are  the  engineers,  and 
their  supinasedly  wicked  associates  the  industrialists,  to  work  their  will  there  as  in 
the  North  Atlantic  and  ‘apply  the  forces  and  energies  of  nature  to  the  good  of  man¬ 
kind'  as  they  see  it,  thus  building  up  a  mountain  of  tangible  goods  for  its  peoples? 
Or  is  South  .America  to  be  saved  from  the  engineers  and  somehow  to  work  out  a 
radically  different  solution  of  the  puzzle  of  living?” 

In  the  final  chapter.  “What  of  the  Future?”,  the  authors  bring  together  their 
conclusions  on  this  basic  theme.  The  idea  that  South  America  is  “a  vast  reservoir 
of  untouched  mineral  wealth”  is  quite  untenable.  The  cost  of  mining  and  shipping 
is  so  great  that  even  the  richest  mining  ventures  have  brought  only  moderate  returns 
to  the  investors.  As  to  the  three  great  mineral  industries  of  the  world,  coal,  petro¬ 
leum,  and  iron  and  steel,  there  is  no  hope  at  all  for  the  development  of  the  first,  and 
for  the  third  hope  only  for  the  export  of  minerals  for  use  in  manufacturing  districts 
elsewhere.  The  vast  iron  resources  of  Brazil  will  be  so  expensive  to  export  that  they 
prol>ably  can  l)ear  only  a  small  export  tax — otherwise  it  is  not  unlikely  that  the  use 
of  substitutes  or  other  processes  may  bring  the  kind  of  disaster  that  has  befallen  the 
Chilean  nitrate  industry.  Only  in  the  case  of  petroleum  can  South  America  be 
considered  a  “land  of  the  future.”  There  is  reason  to  believe  that  big  returns  may 
be  gained  from  the  discovery  and  exploitation  of  large  oil  fields  in  the  territory  east 
of  the  .Andes. 

The  mineral  industries  never  have  furnished  employment  for  more  than  a  small 
fraction  of  the  people  of  the  continent.  In  six  countries  in  1931  only  about  2  per  cent 
of  those  gainfully  employed  worked  in  the  mineral  industries.  Although  in  1930 
minerals  formed  more  than  50  per  cent  by  value  of  the  exports  of  Chile,  Colombia, 
Peru,  \  enezuela,  and  Bolivia,  since  that  time  there  has  been  a  serious  decline,  es- 
|)ecially  in  nitrate,  copper,  and  tin.  It  is  not  impossible  that,  if  figures  were  available. 
South  .America  in  1932  might  prove  to  be  a  net  importer  rather  than  exporter  of 
mineral  ( ommodities.  exclusive  of  oil. 

Mining  promoters  considering  entrance  into  the  South  American  field  must  weigh 
all  the  \  arious  factors  that  may  affect  success  or  failure.  “It  is  not  sufficient  for  a 
mineral  enterprise  to  calculate  production  costs,  transportation  and  other  charges, 
and  forecast  the  probable  selling  price  of  its  product  in  order  to  form  a  judgment  as 
to  whether  the  enterprise  is  likely,  or  not,  to  be  profitable,  but  exchange  must  also 
be  taken  into  account ,  since  its  range  of  fluctuation  may  be  wide  enough  to  turn  what 
would  otherwise  be  a  profitable  enterprise  into  a  losing  one.  ” 
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Between  the  )>o8ing  of  the  problem  and  the  conclusion  are  twelve  chapters,  one 
devoted  to  “The  Land  and  the  People,”  one  to  the  question  of  mine  ownership, 
and  the  others  to  the  ores  and  industries  of  the  individual  countries.  For  the  factual 
background  of  their  interpretation  Bain  and  Read  have  “drawn  freely  u|>on  the 
published  literature  as  well  as  on  their  i)ersonal  notes  made  while  working  in  one  or 
the  other  of  the  countries  discusserl. "  They  |>ay  their  respects  to  the  excellent  study 
of  mineral  dejwsits  by  Miller  and  Singewald.  which,  although  now  more  than  ten 
years  old.  remains  the  best  source  of  information  on  this  subject.  They  have  drawn 
much,  also,  from  the  up-to-date  books  by  Clarence  F.  Jones  and  E.  W.  Shanahan. 
The  chapter  on  the  land  and  the  people  would  profit  by  geographical  revision.  It  is 
here  that  the  lack  of  maps  is  most  serious — the  whole  book  contains  only  two  maps 
of  the  continent,  one  a  |)olitical  map  not  quite  up  to  date  and  the  other  a  relief  map 
the  interpretation  of  which  is  not  easy  for  the  untrained  reader.  Some  of  the  climatic 
comparisons  in  this  and  later  chapters  are  unhappy.  To  compare  the  climates  of 
Lima  and  Sacramento  or  to  draw  a  parallel  between  the  climate  of  central  Chile  and 
that  of  the  east  coast  of  North  .America  at  the  same  latitudes  is  to  miss  the  essential 
facts  of  climatic  distribution  on  the  earth. 

In  the  chapters  on  the  individual  countries  careful  attention  is  given  to  the  size 
of  the  ore  reserves  and  the  present  condition  of  the  industries  engaged  in  exploiting 
them.  It  is  here  that  the  work  offers  its  most  important  contribution.  In  the 
treatment  of  Brazil,  where  the  reviewer  finds  himself  best  able  to  form  judgment,  the 
authors  have  presented  an  excellent  description  and  interpretation  of  the  industrial 
development,  and  their  summary  of  the  existing  situation  with  suggestions  concerning 
the  future  should  command  the  careful  attention  of  any  one  interested  in  that  part 
of  the  world. 

This  timely  book  will  fill  a  real  need  in  the  field  of  Latin  .American  interpretation. 

Preston  E.  James 


Minas  Geraes  and  its  Mineral  Resoirces 

B.  VON  Freyberg.  Die  Bodenschatze  des  Staates  Minas  Geraes  (Brasilien).  xvi 
and  453  pp.;  maps,  diagrs.,  ills.,  index.  E.  Schweizerbart’sche  Verlagsbuch- 
handlung,  Stuttgart,  1934.  Mk.  54.  10  x  inches. 

The  state  of  Minas  Geraes.  Brazil,  bears  a  somewhat  misleading  name:  the  appella¬ 
tion  may  indeed  be  justified  by  the  variety  of  minerals  discovered  in  the  state  but 
not  by  the  importance  of  mineral  products  w'hether  measured  in  terms  of  numbers  of 
people  employed  or  in  terms  of  value.  These  facts  are  set  forth  at  length  in  Professor 
von  Freyberg’s  volume.  In  1926,  the  last  normal  year  for  which  figures  are  available, 
agricultural  products  were  far  in  the  lead  in  the  value  of  goods  exported,  making  up 
59  j)er  cent  of  the  total;  cattle  and  dairy  products  came  second  with  16  per  cent; 
industrial  products  came  third  with  15  per  cent;  and  mineral  products  came  last  with 
only  7  per  cent.  The  mineral  wealth,  however,  is  very  great.  Not  only  does  the 
state  ))ossess  the  world’s  largest  reserve  of  iron  ore,  but  it  has  also  an  extraordinaiy 
variety  of  lesser  minerals.  Gold  and  diamonds  were  historically  of  great  significance, 
but  neither  is  of  more  than  local  importance  today.  Manganese  must  be  listed  well 
up  among  the  mineral  products.  Then  follow  a  large  number  of  different  colored 
gem  stones.  Mineral  waters,  also,  must  be  ranked  among  the  more  important  of 
these  resources. 

In  his  description  of  “The  Land,”  which  constitutes  Part  I  of  this  book.  \on 
Freyberg  does  little  to  dis[)el  the  confusion  that  exists  regarding  the  surface  features 
He  continues  the  rather  surprising  custom  of  giving  the  name  serra  to  the  mam 
drainage  divides,  regardless  of  whether  or  not  these  divides  are  important  as  rebel 
features.  The  main  divide  between  the  short  streams  draining  to  the  Parahyba  and 
the  north-flowing  streams  tributar>'  to  the  Sao  Francisco  or  the  Doce  is  named 
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“Serra  da  Mantiqueira"  on  his  map.  though  in  the  text  he  makes  it  clear  that  certain 
parts  of  the  alleged  mountain  axis  are  not  at  all  mountainous.  Actually  the  break 
in  this  mountain  system  around  the  headwaters  of  the  Rio  Pomba,  a  tributary  of  the 
|*arah\l)a  draining  southeastern  Minas  Geraes,  is  of  great  importance  not  only 
geograirhically  but  also  geologically. 

The  l>ook  contains  many  interesting  observations  regarding  the  relations  between 
the  natural  vegetation  and  the  geognosy.  The  general  lines  of  forest-savana  dis¬ 
tribution  are  quite  clearly  related  to  the  climatic  conditions;  but  the  details  of  vegeta¬ 
tion  distribution,  as  elsewhere,  are  more  closely  related  to  edaphic  factors.  The  forest, 
it  seems,  extends  farthest  toward  the  dry  areas  on  deeply  decomposed  rocks,  such  as 
granites,  gneisses,  and  schists.  The  relatively  shallow  regolith  developed  on  the 
quartzites,  sandstones,  or  limestones,  on  the  other  hand,  is  mostly  grass  covered, 
even  well  within  the  rainy  parts  of  the  state.  Thus  the  quartzites  and  iron  forma¬ 
tions  of  the  Serra  do  Espinha^o  supp>ort  only  a  cover  of  grass  with  scattered  clumps 
of  buriti  palm.  A  general  geological  map  of  Minas  Geraes  helps  greatly  to  explain 
the  distribution  patterns  of  many  of  the  elements  of  the  geography  of  this  region. 

Preston  E.  James 


Resources  and  Industries 

Ekich  W.  Zi.mmermann.  World  Resources  and  Industries:  A  Functional  Appraisal 
of  the  Availability  of  Agricultural  and  Industrial  Resources,  xix  and  842  pp.; 
maps,  diagrs.,  ills.,  bibliogr.,  indexes.  Harper  and  Brothers,  New  York  and 
London,  1933.  $5.00.  9K  x  6 inches. 

.\n  admirable,  highly  modern  (1930-1932)  handbook.  Very  clear,  easy  reading, 
much  new  and  interesting  matter  about  most  significant  things.  The  chapters 
on  wheat,  cotton,  sugar,  petroleum,  and  rayon  are  particularly  attractive.  The 
up-to-dateness  Is  important  today  when  change  is  so  dominant  in  distribution  of 
resources. 

The  chapter  on  petroleum  has  generous  excursions  into  technology,  transporta¬ 
tion.  finance,  and  law,  to  its  great  advantage.  It  might  serve  as  a  model  for  the 
trciitment  of  other  topics  kept  within  narrower  bounds.  If  any  one  of  the  secondary 
aspects  of  resources  is  almost  uniformly  well  handled  throughout  the  book,  it  is  the 
technological  one.  The  subject  is  attractive.  It  comes  out  well  in  the  chapter  on 
oils  and  fats.  Illumination  by  considerations  of  transportation  and  finance  (money, 
banking,  credit)  is  less  regularly  supplied.  The  transportation  of  petroleum  and 
natural  gas  by  pipe  lines  is  fully  enough  detailed,  but  the  rail  and  boat  and  steamer 
handling  of  wheat  Is  little  more  than  mentioned,  yet  the  railway  is  just  as  vital  to 
Kansas  wheat  as  the  24-inch  pipe  line  to  Chicago  is  to  Texas  gas.  Railways,  in  fact, 
get  Inadequate  mention  in  the  volume. 

This  raises  the  interesting  question — what  besides  amount  and  location  of  the 
raw  materials  and  products  belongs  in  such  a  book?  The  author’s  picture  of  the  food 
resources  of  Great  Britain  is  suggestive.  He  groups  them  under  seven  topics,  the 
headings  not  always  corresponding  closely  to  the  amplifications  given:  (i)  the  navy; 
(2)  the  E^mpire;  (3)  finances;  (4)  commerce;  (5)  invisible  services  (insurance,  credit, 
brokerage);  (6)  institutional  and  other  forces;  and  (7)  British  home  food  products. 
One  might  regroup  them — raw  materials  and  products,  technology  of  extraction  or 
elaboration,  transportation,  and  finance. 

Trans{x)rtation  has  perhaps  undergone  as  many  and  as  important  changes  in  the 
last  30  years  as  technology  and  is  particularly  interesting  in  these  days  when  rail¬ 
ways  the  world  over  are  awakening  with  dismay  to  the  growth  of  a  rival  that  threatens 
to  replace  them  as  ruthlessly  as  they  replaced  the  waterw’ays  almost  a  century  ago, 
the  w  hile  the  airplane  offers  unguessable  developments. 

The  financial  (banking,  credit,  insurance)  side  of  making  resources  available  is 
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going  to  be  the  subject  of  increasing  study.  The  fact  that  in  agriculture  the  tendena’ 
of  progressing  civilization  has  been  to  replace  sustenance  farming  by  commercial 
(money  crop)  farming  means  that  a  whole  line  of  financial  agents  comes  between 
producer  and  consumer,  each  helping  himself  to  as  much  as  possible  of  the  wares 
handled  in  compensation  for  his  services.  VV'hen  the  paradox  occurs  of  overproduc¬ 
tion  of  goods  throwing  thousands  or  millions  into  want,  men  are  being  compelled 
to  consider  regulation  of  the  compensation  of  financial  agents.  Shall  it  cost  $20  to 
hand  $100  to  the  unemployed?  The  Argentines,  finding  their  highway  appropria¬ 
tions  lost  usually  25  per  cent  in  administrative  salaries  and  for  three  years  75  per  cent, 
passed  a  law  in  1932  limiting  the  share  going  to  office  salaries  to  8  per  cent. 

.Ml  resources  have  this  financial  side  to  their  exploitation  once  we  pass  beyond 
sustenance  operations.  It  is  possibly  more  significant  than  technolc^.  Technolog>’ 
is  accused  of  bearing  hard  at  times  on  workers  displaced  by  new  processes,  but  it 
possesses  a  force  that  pushes  it  to  benefit  all  concerned  by  increasing  profits  while 
lowering  prices.  Financial  interveners  find  no  profit  in  studying  the  wants  of  pro¬ 
ducer  or  consumer. 

Unity  of  treatment  can  hardly  be  expected  in  a  compendium.  Apparently  the  first 
part  of  the  work  was  designed  to  suggest  concepts  that  should  pervade  the  whole. 
To  this  reader,  however,  it  does  so  by  offering  definitions  that  the  main  parts  of  the 
book  make  little  use  of.  Functional  specialization  is  offered  to  replace  division  of 
labor.  "Civilization  rests  on  a  functionalized  language.”  “  Resources  and  civiliza¬ 
tion  are  functional  reciprocals.”  Such  phrases  do  not  appear  to  clarify  anything. 
The  mass  of  the  book  is  happily  free  of  them.  The  book  is  one  the  geographer 
can  hardly  do  without,  for  a  few  years  at  least.  As  it  will  be  used  mainly  for  refer¬ 


ence.  it  needs  a  better  index  than  has  been  provided. 


Mark  Jefferson 


New  Mexico 

Ross  Calvin.  Sky  Determines:  An  Interpretation  of  the  Southwest,  xiii  and  354 
pp.;  ills.,  bibliogr.,  index.  The  Macmillan  Company,  New  York,  1934.  ^2.50. 
8  x  sK  inches. 

Students  of  geography  will  want  to  rechristen  Dr.  Calvin’s  book  "  New  Mexico." 
Sky  does  determine  humble  things  and  the  old-time  native,  but  not  American, 
New  Mexico.  The  book  itself  is  admirable.  It  is  a  pleasing  word  picture,  excellent 
literature,  .^nd  it  seems  accurate  in  matters  of  fact.  He  who  reads  gets  a  strong 
notion  to  go  out  there  and  live  or  at  least  to  go  vacationing  in  the  mountain  forests. 

Environment  of  earth  and  sky — admirable;  plants  and  animals — good,  vivid, 
repellent-attractive.  .\nd  what  a  readable  story  of  men— the  ancients,  the  Mexicans, 
the  .Americans.  Story  I  call  it.  the  long  history  is  so  well  outlined.  There  is  sym¬ 
pathy  for  the  "enemy”  .Ap>ache  in  his  vengeful  resistance  to  the  overwhelming  flood 
of  the  Americans,  though  we  have  no  glimpse  of  the  Apache  exploiting  any  environ¬ 
ment  of  his  own.  How  did  he  fare  before  he  had  a  white  oppressor  to  live  on? 

But  the  thoughtful  reader  must  perceive  that  the  sky  is  determinant  only  to  the 
low  forms  of  life— untrained,  unaided  plants,  and  uncivilized  men.  Civilized  man 
resists  his  environment  and  modifies  it. 

The  most  important  fact  in  the  geography  of  New  Mexico  today  is  that  it  is  one 
of  the  United  States.  It  may  be  "forty-fifth  in  rank,”  whatever  that  may  mean, 
but  it  has  come  to  be  American. 

When  the  state  was  added  to  the  Union,  it  hadn’t  fifty  thousand  souls,  between 
Mexicans  and  Indians.  Today  we  count  29,000  Indians  and  59.000  Mexicans,  whose 
blood,  the  author  tells  us,  cannot  be  supposed  to  be  very  Spanish.  And  of  whites 
there  are  332.000.  The  cultured  Mexicans  (/or  ricos)  have  disappeared  without 
trace.  New  Mexico  became  American  by  violence,  of  course — a  story  here  set  forth 
with  clarity  and  charm  in  the  chapters  “  Ranchmen”  and  "Wells  and  Trails.”  The 
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skv  ili<l  not  determine  the  annexation  to  the  United  States.  The  sky  did  not  locate 
in  detail  the  path  of  the  iron  horse  across  the  domain.  Bright  sunshine  may  have 
*  relieved  aborigines  and  Mexicans  from  some  of  the  penalties  of  disregard  of  sanita¬ 
tion,  yet  they  have  always  paid  he^vy  toll.  The  reviewer  fancies  prospecting  for 
metals  has  been  much  easier  for  the  nakedness  of  the  arid  landscape,  but  this  has 
been  effective  mainly  since  the  American  era.  Whatever  blessings  sprang  from  the 
bright  sky  and  the  lack  of  rain  have  been  costly  blessings.  The  arid  handicap  is 
precisely  what  the  .Americans  of  New  Mexico  have  striven  best  and  hardest  to  over¬ 
come.  Sky-determined  New  Mexico  was  backward  New  Mexico,  and  the  training 
for  the  work  that  has  gone  so  far  in  transforming  the  state  from  what  near-by  Mexico 
is  today  was  acquired  under  other  skies.  No  one  who  has  interest  in  our  Southwest 
can  afford  to  neglect  Dr.  Calvin’s  work,  though  the  sky  determination  is  of  other 
days,  but  the  book  needs  a  map.  Nothing  less  than  the  Land  Office  map  of  New 
I  Mexico  will  suffice  to  unravel  the  text.  The  pictures  are  not  on  a  level  with  the 
te.vt.  though  pleasing.  It  is  useless  to  speak  of  “astonishing  inventiveness’’  and 
“sensitive  and  accomplished  artists”  in  face  of  the  sample  of  Mimbres  black-on-white 
ware  facing  page  134.  Nevertheless,  the  book  is  largely  and  successfully  pictorial. 

Mark  Jefferson 


Travels  in  Chinese  Tibet 

.\knolo  Heim.  Minya  Gongkar:  Forschungsreise  ins  Hochgebirge  von  Chinesisch 
Tibet.  244  pp.;  maps,  ills.  Hans  Huber,  Bern  and  Berlin,  1933.  Mk.  8. 

X  6^  inches. 

This  travel  account  by  the  well  known  Swiss  geologist  deals  with  a  fascinating, 
though  hitherto  neglected,  corner  of  Asia.  For  it  is  here  in  the  borderland  of  China 
and  Burma  that  High  Asia  finds  an  outlet  toward  the  tropical  south.  Its  rivers, 
born  in  the  barren  rock  waste  of  northern  Tibet,  repeat  in  Sechwan  the  great  south¬ 
ward  dellection  of  the  ranges,  thus  permitting  the  monsoon  to  travel  far  inland.  Man, 
like  other  organisms,  followed  the  fertile  belts  from  the  coast  northward,  and  thus 
the  Chinese  agriculturist  met  the  Tibetan  nomad  on  the  grassy  uplands  of  the  plateau. 
This  a|)pears  to  be  the  principal  theme  of  Dr.  Heim’s  book. 

.Accompanied  by  Chinese  students  and  a  Swiss  topographer,  the  meagerly  equipped 
party  started  from  Canton  to  Yunnan  and  Tatsienlu,  the  “gate  to  Tibet.”  From 
here  the  expedition  proceeded  into  the  mountain  massif  of  Minya  Gongkar  (7587 
meters,  according  to  the  Sikong  Expedition.  See  R.  L.  Burdsall:  The  Altitude  and 
Location  of  Minya  Konka.  Geogr.  Rct..  Vol.  24, 1934,  pp.  118-128),  crossed  into  the 
Til)etan  plateau  district  of  Nya-rong,  and  returned  via  Tatsienlu  and  the  “Red 
Basin”  of  Sechwan  to  Nanking.  This  high-spirited  scientific  endeavor  was  carried 
out  i)erforce  under  extremely  strenuous  conditions.  For  months  the  author  lived 
and  traveled  in  the  style  of  the  Chinese  or  Tibetan  native. 

Heim’s  description  is  vivid  and  colorful,  and  his  photographs  are  beautiful  and  of 
great  interest  to  the  geographer.  The  blend  of  narrative  and  scientific  writing  is 
accomplished  most  successfully  where  the  flora  is  described,  but  his  geological  com¬ 
ments  often  seem  rather  disconnected  and  difficult  to  follow.  There  are  unique 
pictures  of  mountains  sliced  by  gaping  earthquake  fissures,  photographs  that  deserve 
to  be  reproduced  in  our  geological  textbooks.  The  recency  of  crustal  movements 
has,  as  in  the  Himalayas,  determined  the  floral  and  faunal  aspects  of  this  country'. 
Tropical  flora,  for  instance,  mingles  with  alpine  forms  peculiar  to  the  Tibetan  plateau. 
The  discovery  of  paleolithic  artifacts  in  the  loess  cover  of  the  Tibetan  upland  is 
very  important;  for  it  indicates  the  existence  of  ancient  man  before  the  uplift  was 
fully  completed.  The  dynamic  element  in  the  young  history  of  these  mountains 
seems  reflected  in  the  revolutionary  upheavals  of  the  modern  Chinese  jKipulace. 
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which  is  pictured  as  passing  through  a  state  of  spiritual  fermentation.  The  wide 
range  of  subtle  observations  makes  this  book  very  illuminating  reading. 

H.  DE  Terr.\ 


Re(;io\al  Relationships  of  the  Towns  of  East  Prussia 

Hans  Kelletat.  Die  StMdte  Ostpreussens  in  ihrer  geographischen  Lage  und  deren 
Auswirkungen:  Ein  Beitrag  zur  Heimatkunde.  .Maps,  diagrs.,  bibliogr. 
Veroffentl.  Geogr.  Instituts  der  Albertus-Univ.  tu  Konigsberg  Pr..  N.  F.,  Reihe 
Geogtaphie  No.  7,  1934. 


The  origin,  age.  and  distribution  of  the  cities  of  East  Prussia  present  a  favorable 
background  for  an  attempt  to  work  out  principles  underlying  the  growth  and  develop¬ 
ment  of  trade  centers.  In  his  investigation  of  these  centers  the  author  aims  to  record 
only  those  aspects  that  allow  scientific  exactness  in  observation.  He  admits  quite 
frankly  his  inability  to  arrive  at  the  definition  of  rigid  laws  or  principles.  Variables 
are  exceedingly  numerous.  Cities  may  be  classified  into  certain  types,  but  while 
any  one  city  i)ossesses  the  characteristics  of  its  class,  it  also  shows  some  of  the 
characteristics  of  the  other  classes  or  types.  Dr.  Kelletat.  however,  hopes  that 
dependable  conclusions  may  be  reached  when  every  community  is  analyzed  in  minute 
detail  not  only  within  its  political  limits  but  with  respect  to  other  centers. 

.Among  the  many  interesting  phases  of  the  dissertation  one  worthy  of  especial 
note  is  a  series  of  population  graphs  of  some  seventy-six  centers,  for  the  period  1782- 
*933-  The  year  of  the  first  appearance  of  the  railroad  is  marked  on  each  graph, 
allowing  a  comparison  of  the  pre-  and  post-railroad  eras.  Whereas  stimulation  of 
population  growth  often  corresponds  with  the  introduction  of  the  railroad,  as  iwpular 
impression  would  expect,  the  number  of  instances  where  centers  have  not  responded 
in  this  manner  is  almost  startling:  in  a  few  cases  an  actual  decline  in  population  is 
the  first  reaction.  Space  here  does  not  allow  a  discussion  of  all  the  ramifications  of 
this  situation,  but  attention  is  directed  to  it  as  an  illustration  of  the  complexity  of 
the  geographic  problems  in  such  analysis  and  the  caution  that  geographers  must 
observe  in  reaching  their  conclusions.  Van  Cleef 


Early  .Man  in  the  Nile  Valley 

K.  S.  Sandford  and  W.  J.  .Arkell.  Paleolithic  Man  and  the  Nile  Valley  in  Nubit 
and  Upper  Egypt,  xvii  and  92  pp.;  maps,  diagrs.,  ills.,  index.  (Univ.  of  Chicago, 
Oriental  Inst.  Pubis.,  \’ol.  17;  Prehistoric  Survey  of  Egypt  and  Western  Asia, 
Vol.  2.)  The  University  of  Chicago  Press,  Chicago,  I9.V3-  $6.00.  12  x 
inches. 

For  several  years  the  authors  have  studied  prehistoric  Egypt,  and  this  volume  is 
their  second  effort  toward  a  synthetic  survey — a  difficult  matter  and  one  in  which 
finality  has  by  no  means  been  reached. 

The  Nile  from  Nubia  to  Flsna  passes  mainly  over  Nubian  sandstone  with  igneous 
and  metamorphic  rocks  at  the  cataracts;  north  of  Esna  it  flows  through  a  continuous 
and  broadening  plain  txjunded  on  each  side  by  the  high  cliffs  of  the  limestone  plateau 
The  authors  claim  that  the  Nile  Valley  in  Nubia  and  Egypt  has  been  formed  by 
denudation  and  not  by  tectonic  change.  They  think  that  a  long  narrow  gulf  existed 
through  part  of  the  Pliocene  peruxl  and  that  its  northern  part  contained  fresh  water. 
The  actual  valley  of  the  Nile  in  Nubia  is  stated  to  be  post- Pliocene,  and  the  Nile  is 
sup{X)sed  to  have  cut  gorges  here  during  a  period  of  degradation  daterl  culturally 
as  lasting  from  the  Lower  Paleolithic  to  the  Mousterian  phase.  The  Nile  did  this 
with  the  help  of  water  from  the  Red  Sea  hills  and  Nubia;  if  there  was  a  contribution 
from  the  south,  it  was  not  the  mass  of  water  that  the  great  river  now  derives  from 
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.Abyssinia  and  equatorial  Africa.  Whatever  may  have  been  the  extent  of  the  Pliocene 
gulf  that  l»ecame  the  Nile  Valley,  it  did  not  reach  south  of  the  first  cataract.  The 
gulf  fornied  the  slot  of  the  Egyptian  Nile,  and  the  course  of  the  river  has  remained 
constant  save  for  minor  deflections.  Sandford  does  not  rule  out  a  possible  connec¬ 
tion  of  the  gulf  with  the  Kharga  oasis,  but  Misses  Caton-Thompson  and  Gardner 
have  argued  strongly  against  this. 

The  authors  suppose  that  the  climate  was  moist  from  late-Pliocene  to  Middle 
I’leistocene  times,  when  they  believe  aridity  developed  increasingly.  They  therefore 
cut  themselves  off  from  any  attempt  to  interpret  the  Nile  terraces  dated  to  the  earlier 
I’leistocene  as  connected  with  climate  changes.  This  view  differs  greatly  from  that 
de\ eloped  by  Miss  Caton-Thompson  on  the  basis  of  her  observations  at  Kharga 
Khere  she  found  fossil  springs.  She  found  that  prehistoric  man  with  Acheulean 
tools  appeared  at  Kharga  during  the  first  of  two  rain  maxima  of  the  second  pluvial 
period  of  the  Pleistocene,  and  in  due  course  Levalloisean  implements  came  to  be 
used.  Thereafter  the  rainfall  diminished  gradually.  One  could  wish  that  the  results 
from  Kharga  had  been  known  in  time  for  the  work  under  review  to  have  collated 
these  observations  with  those  here  enumerated.  The  three  upper  terraces  (300-350 
feet,  200-250,  1 50)  have  yielded  no  implements.  The  loo-foot  terrace  yields  Chellean 
coups  de  poing  and  some  rather  Clacton-like  flakes  and  is  thus  especially  important 
chronologically;  the  50-foot  terrace  yields  Acheulean  coups  de  poing;  and  the  30-foot 
and  lo-foot  terraces  yield  what  have  been  labeled  “Mousterian”  but  might  better 
be  called  Egyptian  Levalloisean  implements.  Apparently  a  pre-Chellean  pebble 
culture  was  not  found.  Another  noteworthy  absence  is  that  of  Aterian  implements 
that  are  important  at  Kharga.  On  the  Nile  the  beginning  of  the  Upper  Paleolithic 
is  represented  by  the  Sebilian  culture  which  arises  out  of  the  Egyptian  Levalloisean 
and  grades  into  the  Capsian.  During  the  period  of  the  Sebilian  culture,  it  may  be 
inferred  from  relatively  short  references,  there  was  a  great  change  indicated  by 
immense  depositions  of  silt  containing  fragments  of  jasper  from  Abyssinia,  so  that 
henceforth  the  waters  of  the  Blue  Nile  and  Atbara  apparently  reached  the  main 
river. 

On  the  whole,  although  this  book  adds  greatly  to  our  knowledge  of  prehistoric 
Egvpt,  there  is  still  need  for  much  work  and  thought  to  bring  the  varied  inferences 
of  different  workers  into  reasonable  harmony.  Probably  a  conference,  in  Egypt, 
of  those  most  concerned,  w  ith  a  few  experienced  outsiders  to  help,  would  bring  a 
considerable  advance. 

Dr.  .\rkell  adds  a  valuable  chapter  on  rock  pictures  showing  men,  cattle,  dogs, 
ostriches,  gazelles,  elephants,  etc.  A  Roman,  medieval,  and  modern  series  shows 
hundreds  of  drawings  of  camels,  etc.  Those  of  the  dynastic  ages  include  pecked 
drawings  of  oxen,  elephants,  giraffes,  ostriches,  oryxes,  dogs,  and  men,  but  not  camels, 
which  were  apparently  not  yet  in  use  in  this  region.  The  long-horned  ox  was  super¬ 
seded,  .\rkell  thinks,  by  the  short-horned  form  during  the  Middle  Kingdom  period; 
some  workers  date  the  introduction  of  the  short-horited  type  to  the  Old  Kingdom. 
The  oldest  set  of  drawings,  at  Uweinat  alone,  are  of  realistic  giraffes  and  ostriches 
and  may  lie  compared  with  Bushman  drawings  of  South  Africa.  In  his  study  of  the 
nnk  pictures  Dr.  Arkell  in  the  main  follows  the  views  of  Abbi*  Breuil. 

IL  J,  Klelrb 


The  Tihal  lltosoN  River 

I’Ai  I,  s  iilmkman.  Tides  and  Currents  in  Hudson  River,  v  and  iof>  pp.;  maps, 
di.igrs.,  index.  U.  S.  Coast  and  Geodetic  Survey  Special  Publ.  No.  180,  1934. 

I  he  tides  and  currents  in  a  tidal  river  traversing  an  industrial  region 'not  only  are 
of  interest  as  oceanographic  phenomena  but  are  also  of  practical  importance  in 
various  economic  fields.  In  connection  with  shipping,  harlK)r  engineering,  sewage 
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disposal,  and  flood  protection,  the  necessity  for  detailed  knowledge  of  tides  and 
currents  is  obvious.  But  even  in  such  a  seemingly  remote  field  as  that  relating  to 
title  to  property  fronting  the  river  the  tide  enters  as  a  factor;  for  title  to  such  property 
is  generally  defined  with  relation  to  high  or  low’-water  datums. 

In  the  publication  under  review  Mr.  Schureman  has  collected  the  observational 
data  on  the  tides  and  currents  in  the  tidal  portion  of  the  Hudson  River,  which  extends 
for  a  distance  of  132  nautical  miles  from  the  Battery.  New  York  City,  to  the  dam  at 
Troy.  The  locations  of  the  tide  and  current  stations  are  shown  on  maps  that  make 
it  possible  to  correlate  any  changes  that  may  have  occurred  in  the  tides  and  currents 
with  changes  in  the  hydrographic  featuresof  the  river.  The  results  of  the  observatloni 
are  given  in  a  series  of  tables,  which  include,  in  addition  to  the  usual  tidal  data,  the 
heights  of  extreme  high  and  low  water  for  each  month  for  a  number  of  y’ears  at 
various  places  along  the  river. 

\  valuable  feature  of  the  publication  is  the  series  of  diagrams  summarizing  the 
results  of  the  tide  and  current  data.  One  diagram  shows  the  changes  in  the  times  of 
tide  and  current  and  their  relations  to  each  other  along  the  whole  stretch  of  the 
river.  Another  pictures  the  differences  in  the  range  of  the  tide,  and  a  third  gives  at  a 
glance  the  relations  of  high  water,  low  water,  and  half-tide  level  to  mean  sea  level 
for  the  entire  distance  from  the  Battery  to  Troy.  Similar  diagrams  are  given  for  the 
current -one  showing  the  variation  in  the  strength  of  the  flood  current  along  the 
axis  of  the  river,  and  another  the  variation  in  the  strength  of  the  ebb  current. 
final  series  of  13  diagrams  gives  the  tide  and  current  conditions  at  a  number  of 
representative  places  in  the  river  for  each  hour  of  an  entire  tidal  cycle. 

The  changes  in  the  hydrographic  features  that  are  being  made  in  the  Hudson 
River  in  connection  with  improvements  to  facilitate  navigation  are  bringing  in  their 
train  changes  in  the  tides  and  currents.  This  publication,  therefore,  not  only  is  of 
value  in  giving  the  data  on  conditions  as  they  exist  at  the  present  time  but  will  serve 
also  as  a  basis  for  evaluating  the  changes  brought  about  by  improvements. 

H.  A.  Marmer 


Wave  Studies 

Vaughan  Cornish.  Ocean  Waves  and  Kindred  Geophysical  Phenomena.  With 
Additional  Notes  by  Harold  Jeffreys,  xv  and  164  pp.;  diagrs.,  ills.,  bibliogr., 
index.  University  Press,  Cambridge;  The  Macmillan  Company,  New  York, 
1934-  53-75  8K  x  6  inches. 

\’aughan  Cornish’s  latest  volume  appears  forty  years  after  the  beginning  of  his 
long  career  as  a  student  of  wave  forms  in  the  flu'd  and  solid  matter  of  the  earth. 
During  that  career  he  has  observed  closely  and  objectively,  measured  with  an 
accuracy  commensurate  with  the  magnitude  of  the  forms  under  investigation,  and 
photographed  with  remarkable  skill.  For  a  long  time  to  come  his  writings  will  yield 
stimulation  to  close  examination  of  natural  phenomena  and  hints  of  ingenious 
methods  of  measurement. 

The  student  of  the  future  will  go.  however,  to  Dr.  Cornish’s  older  works  for  the 
solid  content  of  his  record  of  observ’ation,  rather  than  to  the  present  slender  volume. 
What  appears  here  is  largely  repeated,  though  in  handsomer  typographic  guise, 
from  “  Waves  of  the  Sea  and  Other  Water  Waves”  and  “  Waves  of  Sand  and  Snow. 
Such  a  summary  volume  from  Dr.  Cornish’s  pen  is  justified,  but  on  historical  rather 
than  on  scientific  grounds.  The  place  to  be  assigned  to  it  in  the  literature  of  “  kuma- 
tology” — to  use  the  waif  word  its  author  laid  on  the  inhospitable  doorstep  of  science 
a  generation  ago — is  implied  by  the  inclusion  of  Harold  Jeffreys’  “Additional  Notes 
and  in  Dr,  Cornish’s  preface:  it  is  a  monument  to  the  passing  of  one  class  of  problems 
in  physical  geography  from  the  hands  of  the  amateur  observer  into  those  of  the 
mathematical  physicist. 
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In  acrordance  with  his  role  of  amateur.  Dr.  Cornish  has  habitually  asked  ques¬ 
tions  that  hydrodynamics  has  not  been  able  to  answer.  The  prospect  of  obtaining 
theoretical  answers  to  these  questions  is  at  present  brighter  than  it  was  in  the  more 
active  [)eriod  of  his  career.  With  this  prospect  he  professes  himself  to  be  content 
and  commends  to  his  readers  the  author  of  the  "Additional  Notes”  as  representative 
ol  "a  younger  generation  of  mathematicians”  who  may  subdue  theoretically  his 
refractory  observational  data.  He  could  have  made  no  better  choice.  Jeffreys’ 
original  contributions  to  the  theory  of  water  waves  are  noteworthy,  and  much  more 
may  be  ex|)ected  from  him.  His  notes  in  the  present  work  are  clear  and  orderly 
but,  under  the  restrictions  imposed  by  limited  space  and  by  the  present  status  of 
theor> .  fragmentary.  Leighly 


Meteorology  as  Heliomancy 

H.  Helm  Clayton.  World  Weather  and  Solar  Activity.  52  pp.;  maps,  diagrs. 
Smithsonian  Misc.  Colls.,  Vol.  89,  No.  15.  Smithsonian  Institution,  W’ashing- 
ton.  I9.M- 

Like  Mr.  Clayton’s  earlier  writings,  this  work  proceeds  from  the  viewpoint  that 
the  earth’s  atmosphere  is  a  mirror  that  may  be  expected  to  reflect  promptly  and 
faithfully  slight  variations  in  intensity  of  the  solar  radiation  reaching  the  earth.  It 
ignores  in  an  all  too  familiar  manner  the  vast  amount  of  solar  energy  stored  in  the 
atmosphere  and  the  oceans,  the  transformations  of  which  form  the  primary  object 
of  meteorological  investigation. 

.\s  a  preliminary  hypothesis,  the  possibility  may  be  admitted  that  fluctuations  in 
the  stream  of  solar  radiation  may  express  themselves  in  accelerations,  positive  or 
negative,  of  the  great  wind  currents,  the  most  conspicuous  manifestations  of  the 
earth’s  momentary  store  of  solar  energy.  A  partial  test  of  this  hypothesis  is  all  that 
Mr.  Clayton’s  paper  yields  to  critical  reading.  It  is  provided  in  the  form  of  maps 
that  exhibit  for  the  entire  earth  and  by  quarters  of  the  year  the  amplitude  of  change 
in  atmospheric  pressure  between  times  of  high  and  of  low  intensity  of  solar  radiation. 
These  niaps  can  be  evaluated  only  by  comparison  with  maps  of  mean  pressure,  the 
static  expression  of  gradient  winds,  in  particular  of  the  monsoonal  wind  currents  of 
the  northern  hemisphere.  From  such  a  comparison  one  can  recognize  clearly  but  a 
single  set  of  variations  in  the  atmospheric  circulation  that  are  correlated  with  solar 
activity.  It  appears  that  at  times  of  high  solar  activity  the  great  winter  current  of 
subtropical  air  that  flows  northeastward  over  the  North  Atlantic  and  western  Europe 
is  shifted  eastward,  hence  the  general  circulation  of  the  hemisphere  probably  strength¬ 
ened.  Similar  shifts  are  indicated  for  the  corresponding  current  over  the  North 
Pacific,  and  for  the  compensating  flows  of  polar  air  on  the  eastern  sides  of  the  northern 
continents. 

.Mr.  Clayton  consistently  appeals  to  an  increase  in  amount  of  solar  radiation  ab¬ 
sorbed  directly  by  humid  air  at  times  of  high  solar  activity  to  account  for  the  pressure 
anomalies  he  has  computed  and  mapped.  It  is  evident,  however,  from  the  repeated 
juxtaposition  of  areas  of  positive  and  of  negative  anomaly,  especially  over  the  cxreans. 
that  in  so  far  as  they  are  not  statistical  fictions  the  anomalies  have  a  dynamic  rather 
than  a  local  thermal  origin.  Even  with  a  far  more  accurate  coincidence  of  isanomalies 
with  continental  outlines  than  appears  on  his  maps,  it  would  be  impossible,  working 
with  his  data,  to  distinguish  between  the  effects  on  circulation  and  hence  on  pressure 
of  a  strengthening  or  weakening  of  the  general  isosteric-isobaric  solenoidal  field  of  a 
hemisphere  and  the  effects  of  similar  changes  in  the  monsoonal  solenoidal  fields  about 
the  continents. 

The  paper  is  thus  disappointing  as  a  source  either  of  definitive  facts  or  of  theoretical 
insight.  By  his  failure  to  present  his  conclusions  against  the  background  of  current 
meteorological  thought  Mr.  Clayton  forfeits  the  sympathetic  attention  of  his  readers. 


I 


>74 


THE  GEOGRAPHICAL  REVIEW 


He  can  expect  of  them  neither  that  they  accept  “pressure”  as  synonymous  with 
“weather”  nor  that  they  perform  the  labor  of  interpreting  in  dynamic  terms  the 
naked  results  of  his  arithmetic.  It  would  be  a  highly  praiseworthy  task  to  dissect 
out  from  the  complicated  processes  of  the  atmosphere  the  part,  certainly  a  minor  one 
played  by  the  small  fluctuations  of  solar  radiation.  Mr.  Clayton  has  not  been  content 
with  so  modest  a  task.  Instead  he  asks  his  readers,  in  effect,  to  accept  a  small  and 
imperfectly  defined  part  as  the  whole,  and  thus  to  accede  to  the  reduction  of  meteor¬ 
ology-  to  the  status  of  a  crude  heliomancy. 


John  Leighly 


Migrations  of  the  Forest-Steppe  Boindary  in  Tierra  del  Fuego 


Vaino  Auer.  Verschiebungen  der  Wald-  und  Steppengebiete  Feuerlands  in  post- 
glazialer  Zeit.  313  pp.;  maps,  diagrs.,  ills.,  bibliogr.  Acta  Geographica  5,  No.  2. 
Helsingfors,  1933. 


This  monograph  contains  the  results  of  the  extensive  observations  on  peat  bogs, 
vegetation,  glacial  geology,  etc.,  made  by  Professor  Auer  during  his  expedition  to 
Tierra  del  Fuego  in  1928-1929.  The  forest  referred  to  in  the  title  is  the  mesophyik 
deciduous  Nothofagus  forest.  The  correlation  of  the  strata  of  the  bogs  was  greatly 
facilitated  by  the  intercalation  of  three  thin  layers  of  white  volcanic  ash.  deriving 
from  well  spaced  postglacial  eruptions. 

During  the  age  of  waning  of  the  last  glaciation  the  Nothofagus  forest  spread  south¬ 
ward  on  the  western  slopes  of  the  Andes,  l^ter,  as  the  temperature  rose  and  the  pre¬ 
cipitation  increased  so  as  to  exceed  the  modern  amount,  the  forest  slowly  expanded 
northeastward  over  Isla  Grande.  Ultimately,  perhaps  a  thousand  years  ago.  when 
the  temperatureand  the  precipitation  attained  their  postglacial  maximums,  the  forest 
had  its  greatest  extent  and  reached  almost  to  the  coasts  of  northeastern  Tierra  del 
Fuego.  Subsequent  to  a  sudden  drop  in  temperature  and  decrease  in  rainfall  the 
forest  quickly  withdrew.  The  northeastern  limit  of  the  forest  now  stands  25  to  50 
miles  southwest  of  its  position  during  the  forest  climax.  The  steppe  has  spread  and 
expanded  correspondingly. 


.^iR  Survey  in  .Australia 


\V.  G.  WooLNOUGH.  Report  on  Aerial  Survey  Operations  in  Australia  during  1932. 
78  pp.;  maps,  ills.,  index.  Government  Printer,  Canberra,  1933.  13x8  inches 
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The  report  deals  in  a  general  fashion  with  a  large  number  of  flights  made  to  test 
the  possibility  of  detecting  oil  fields  in  .Australia  by  means  of  airplane  photography. 
Such  a  surv-ey,  however,  is  in  the  author's  opinion  in  no  sense  a  substitute  for  geo¬ 
logical  investigation,  though  many  continuities  of  structure  may  be  made  out 
from  the  air  that  are  entirely  lost  on  the  ground. 

-A  gcKxl  deal  of  the  report  records  variations  in  “soil  pattern”  and  “timber  pat¬ 
tern”  that  seem  to  indicate  underlying  geological  outcrops.  The  air  survey  near 
Roma  (Queensland),  where  much  natural  gas  reaches  the  surface,  did  not  reveal 
any  notable  “dome”  structure.  Near  Longreach  (Queensland)  several  new  types 
of  “pattern”  were  investigated  as  a  basis  for  future  work.  “Finger-print,”  "pan¬ 
cake-mottling.”  and  “ringworm”  are  names  suggested  by  Woolnough. 

The  interior  of  Melville  Island  was  first  roughly  surveyed  on  these  flights.  Four 
large  rivers  run  across  the  island  to  the  northwest,  apparently  determined  by  fault 
planes.  Considerable  attention  was  given  to  the  Fitzroy  basin  in  northwestern 
-Australia,  where  traces  of  petroleum  have  been  obtained  in  several  bores.  There¬ 
after  the  reconnaissance  was  carried  completely  around  Australia  following  the 
coast  line  via  Perth,  .Adelaide,  and  Melbourne  back  to  Sydney.  To  the  geographer. 
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not  interested  in  dips  and  strikes,  the  possibility  of  rapidly  producing  vegetation 
and  soil  maps  of  considerable  value  seems  to  be  indicated  by  this  pioneer  recon¬ 
naissance.  Griffith  Taylor 


.Mountain  Origins 

E.  C.  Andrews.  The  Origin  of  Modem  Mountain  Ranges,  with  Special  Reference 
to  the  Eastern  Australian  Highlands.  Journ.  and  Proc.  Royal  Soc.  of  New  South 
Wales,  Vol.  67.  1933.  Sydney.  1934,  pp.  251-350. 

Following  the  general  method  used  by  Eduard  Suess,  the  author  devotes  most  of 
his  space  to  summary  descriptions  of  the  principal  mountain  belts  in  all  continents. 
These  descriptions  are  not  merely  encyclopedic  statements  of  facts;  they  include 
considerable  interpretation  of  major  features  and  point  out  comparisons  between 
the  various  belts.  From  his  lengthy  analysis  the  author  concludes  that  all  modern 
mountains  are  comprised  in  two  groups:  cordilleras,  which  mark  the  weaker  zones 
of  the  crust,  and  ordinary  plateaus,  which  are  developed  in  more  stable  zones.  All 
these  major  topographic  features  represent  enormous  waves  that  form  in  response 
to  continuous  stresses  set  up  by  rotation  of  the  earth.  Rocks  of  the  crust  yield  to 
these  stresses  ver>’  slowly,  by  flowage.  The  cordilleran  waves  sag  and  spread  out 
under  their  own  weight,  with  development  of  great  thrust  faults  and  other  structural 
features  {peculiar  to  mountain  belts. 

Isostasy  is  made  one  of  the  important  quantities  in  Dr.  .Andrews’  equation  of 
diastrophism.  The  exact  mechanism  by  which  isostatic  equilibrium  is  maintained 
or  restored  during  the  growth  of  earth  waves  is  not  explained. 

Chester  R.  Longwell  ^ 
Festschrift  for  Professor  Romer 

H  .Arctowski,  edit.  Zbi6r  prac  pofiwifcony  przez  Towarzystwo  Geografiezne  we 
Lwowie  Eugenjuszowi  Romerowi  w  40-lecie  jego  tw6rczo6ci  naukowej  (Collec¬ 
tion  of  Studies  Dedicated  by  the  Geographical  Society  of  Lw6w  to  Eugene 
Romer  in  Commemoration  of  His  Forty  Years  of  Scientific  Work),  xxxii  and 
643  pp.;  maps,  diagrs.,  ills.,  bibliogrs.  I. wow,  1934.  10  x  7  inches. 

This  volume  of  studies  in  honor  of  Professor  Romer  was  presented  to  him  at  a 
memorable  ceremony  held  during  the  International  Congress  of  Geography  at  War¬ 
saw  last  summer  (see  above,  p.  142).  A  noteworthy  feature  is  a  bibliography  of 
Homer’s  publications,  1892-1934.  The  313  titles  listed  testify,  better  perhaps  than 
any  words  of  praise  could,  to  Romer’s  indefatigable  devotion  to  the  cause  of  raising 
standards  of  geographical  research  and  education  in  Poland. 

The  50  studies  are  contributed  by  Romer’s  Polish  colleagues  and  former  students 
and  by  his  geographical  friends  in  the  United  States,  Canada,  Great  Britain,  France, 
Denmark,  Italy,  Switzerland,  Jugoslavia,  Czechoslovakia,  Hungary,  and  the  U.  S. 
S.  R.  .Although  a  few  of  the  papers  seem  to  have  been  somewhat  hastily  put  together, 
most  of  them  are  substantial  contributions.  Nearly  all  the  larger  branches  of  geo¬ 
graphical  research  are  represented.  Some  of  the  studies  are  on  very  broad  themes, 
such  as  “The  World’s  Population”  (C.  B.  Fawcett)  or  “The  Selective  Action  of 
.Migration”  (Ellsworth  Huntington);  others  deal  with  local  areas  in  east -central 
Europe.  The  first  article  gives  some  ingenious  suggestions  by  Griffith  Taylor  regard¬ 
ing  possible  uses  of  the  block  diagram  to  illustrate  geographical  aspects  of  history, 
climate,  ethnology,  sociology,  etc.  The  methodological  papers  include  an  exposition 
by  11.  St.  J.  L.  Winterbotham  of  what  has  been  and  can  be  done  by  the  Ordnance 
Sur\ey  of  Great  Britain  and  similar  services  toward  the  diffusion  of  knowledge 
through  the  medium  of  maps.  A  paper  by  W.  H.  Hobbs  outlines  the  evolution  of 
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travel  technique  in  polar  exploration.  Twenty-two  papers,  including  a  notable  study 
by  Emmanuel  de  Margerie  of  the  tectonics  of  the  Colorado  mountains,  have  to  (fe 
with  physiography  or  climatology  and  fifteen  with  human  and  historical  geograpliy. 
More  than  a  third  of  all  the  contributions  are  in  Polish  and  are  printed  without  sum¬ 
maries  in  west-European  languages.  This  is  especially  tantalizing  to  the  non-Polish 
reader,  because  some  of  the  Polish  studies  appear  to  be  among  the  most  original  in 
the  volume,  if  anything  may  be  determined  from  their  titles  and  from  the  maps  and 
bibliographical  references  accompanying  them. 

The  Problem  of  the  Saar 

Michael  T.  Fi  orinsky.  The  Saar  Struggle,  xiv  and  191  pp.;  map,  index.  The 
Macmillan  Company,  New  York,  1934.  $2.00.  8  x  5K  inches. 

The  elements  of  a  most  complex  problem  are  here  given  timely  presentation- 
more  than  timely,  indeed,  for  the  complexities  will  not  all  disappear  with  the  decision 
of  January  13,  whatever  this  may  be.  It  is,  furthermore,  an  admirable  presentation, 
a  succinct,  well  balanced  account  of  an  exceptional  situation.  “The  Saar  is  the  only 
territory  which  is  directly  governed  by  the  League  of  Nations.  Its  legal  status  is 
much  of  a  novelty,  and  deservedly  attracted  the  attention  of  international  lawyers. 
Its  economic  problems  are  complex  and  intriguing.  Its  social  structure  offers  certain 
features  that  are  unique.  It  presents,  moreover,  an  international  question  of  primary 
magnitude,  one  which  in  a  sense,  perhaps,  is  a  pivotal  factor  in  the  Franco-German 
relations  on  which  so  much  depends.” 

The  author  tells  us  that  he  has  followed  developments  in  the  Saar  since  1920,  From 
the  large  body  of  literature  consulted  he  makes  special  acknowledgments  to  two 
geographical  works,  “the  excellent  ‘Saar-.\tlas’  of  H.  Overbeck  and  G.  W.  Sante" 
(compare  Geogr  Rev.,  Vol.  24,  1934,  pp.  680-682).  of  which  a  new  edition  appeared 
in  1934,  and  “the  beautifully  written  and  remarkably  informative  volume  of 
M  Robert  Capot-Rey.  ‘La  region  industrielle  sarroise’  ”  (compare  pp.  137-141  of  this 
number  of  the  Review)  He  quotes  frequently  and  with  approval  from  Professor 
Capot-Rey's  book  However,  he  criticizes  Capot-Rey’s  estimate  of  the  foreign  trade 
of  the  Saar.  The  ungratefulness  and  difficulty  of  making  such  an  estimate  are  ad¬ 
mitted.  but  Dr.  Fiorinsky  believes  that  the  share  accredited  to  France  is  much  too 
large.  “The  only  reason  why  I  have  introduced  this  controversial  matter  in  my 
discussion  is  that  M.  Capot-Rey’s  book,  which  is  rightly  considered  as  the  standard 
book  on  the  Saar,  has  attracted  much  attention  among  all  those  who  are  interested 
in  the  question.  His  evaluations  of  Franco-Saar  trade  have  an  immediate  bearing 
on  the  political  issue  which  the  plebiscite  of  1935  is  to  decide  ” 

Dr.  Fiorinsky  visited  the  Saar  Territory  in  the  summer  of  1934,  and  this  personal 
contact  gives  the  book  one  of  its  most  admirable  qualities.  Personal  opinion  may, 
almost  inevitably  must,  emerge  in  the  appraisal  of  such  problems  as  are  presented  by 
the  Saar,  but  in  its  sincerity  Dr.  Florinsky’s  book  reveals  a  real  feeling  for  the  region 
and  the  people  apart  from  the  more  temporal  aspects  of  the  problem. 


